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SUMMARY

This report presents the results of safety evaluation of the outlet gate to
wer at Eaton Wash Dam

during a postulated maiaimum credible earthquake (MCE). The safety evalu
ation is conducted in

twa phases: Phase 1 consists of this report dealing with the linear elastic 
earthquake response

analysis, and Phase IIincludes anon-linear analysis to be performed subs
equently.

The outlet gate tower at Eaton Wash Dam is a reinforced concrete structure
 with a total height of

73 ft. The tower is modeled as a 3D frame consisting of beams and calumny. 
The model includes

interaction effects with the footing substructure as well as with the founda
tion soil. All dead loads

including weight of the gate hoist at the tower top, the hydro-mechanics! equipm
ent, and of the

access bridge are accounted for in the force and mass computation. The e
arthquake input included

3-component acceleration response spectra, representing the 84`~ percentile g
round motion for a

magnitude 7.3 MCE on the Sierra Madre Fault at 2 km from the dam 
site. The peak ground

acceleration was estimated to be l.lg, Envelopes of the maximum and mi
nimum cross section

forces are computed for all critical beam and column sections using the r
esponse-spectrum mode-

superposition technique.

The results of linear analysis show that the towex will be exposed to ver
y Zarge cross section

forces during the postulated MCE ground motion. These forces are far bey
ond the yield lines of

the corresponding bending moment-axial force interaction diagrams. The
 dennand/capacity or

required/design strength ratios reach values above 10 in many column an
d beam sections. This

indicates that the steel yielding and concrete crushing will be extensive dur
ing the MCE shaking.

The maximum tower displacements computed by the linear structural 
model with the effective

section properties (cracked section), exceed values o£ 20" in the long
itudinal and 18" in the

transverse directions. With such large displacements of the tower, the access 
bridge is likely to be

torn off its supports and the hydro-nnechanical equipment be damaged and p
ut out of operation.

Based on the results of linear elastic analysis, it is concluded that the towe
r will undergo severe

nonlinear behavior. Plastic hinges could be expected to form at all column and
 beam connections

and the structure to dissipate earthquake energy through the hystereti
c loops. How mar►y

hysteretic cycles each plastic hinge would be able to resist before a complete
 collapse, could be

predicted only by a nonlinear analysis. In such a nonlinear analysis, the gener
ation sequence of

the plastic hinges and their possible collapse wi11 be determined to assess whet
her the tower will

remain stable during the earthquake excitation. Tlz~ non-linear analysis will also
 provide a snore

realistic estimate of displacements and their effects on the hydro-mechanical eq
uipment, which

are essential to an immediate release of the reservoir water in the event of a 
damaging earthquake.

In conclusion, the linear elastic analysis indicates that the tower will experience very la
rge forces

and displacements during a strong earthquake such as the MCE. The stabil
ity of the tower will

significantly be reduced due to the excessive yielding of the reinforcing ste
el and crushing of the

concrete, an indication that the non-linear analysis is imperative for the fina
l evaluation of the

seismic safety, Therefore, we recommend to proceed with Phase II work, wh
ich would provide

more definitive conclusions on the tower safety and effective retrofitting measur
es.
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1'. INDRODUCTION

This report is a part of the dam safety evaluation .undertaken by LACDPW. The report
sununarizes the results and findings of a linear elastic response analysis for the Outlet Gate
Tower at Eaton Wash 

Dam 

during the maximum credible earthquake. The dam is located in the
City,of Arcadia, at foothill of the Sierra Madre Mountain in a'high seismic area in vicinity of the
active Sierra Madre Fault. The work presented in this report was pefformed as a subcontract to
Geomatrix Consultants, San Franciscq California.

The dam and outlet gate tower were designed and built in 1936 — 1937 by the U.S. Army Corps
of Engineers. It serves for'flood control and water flow regulation during :rainy seasons in Los
Angeles County. It is an earth fill dam with crest at El. 902 ft and founda#ion at E1. 840 ft (see
drawing: General Flane and Sections). The dam is equipped with a gateless 270-ft wide concrete
.spillway at EI. 887.5 ft and a long spillway. shut. The outlet gate tower is located at the middle of
dam at the upstream toe of the dam. It has four vertical gates for regulation of water discharge'
through four 5x7-ft reinforced concrete conduits located beneath the .dam (see drawings No.
270.1).

The four vertical steel gates are mounted within the reinforced concrete substructure of the outlet
gate tower (see drawing No. 272.1). The substructure is founded at El. 841 ft and supports the
outlet gate tower at El. 860 ft. At the upstream end of the substructure there are the trash racks, as
well 

as 

the wing wa11s for the conduits and dam protection of in-flowing water.

The outlet gate tower is a .reinforced concrete structure composed of six vertical columns
interconnected by transverse and longitudinal beams forming a 1x2-bay frame type structure. The
tower layout is 14x3Q ft at the bottom and 12x30 ft at the top. It has four elevations (excluding
roofl extending from E1.860 to 902 ft (see drawings: No. 275.1, No.273.1 and Fig.l.l). The
mechanical equipment for operation of the gates are at the fourth elevation. Access from the dam
crest to the equipment room is over`the foot steel bridge (see drawing No271.1).

The purpose of this study was to evaluate performance of the outlet gate tower during. the
mac mum credible earthquake. The structure was built in the middle of 1930's, when very little
or no allowance for the seismic forces was provided: Therefore, the safety and accessibility of
this structure in the event of a strong earthquake ground shaking needed to be evaluated. Under
'such .circumstances the outlet gates must remain functional, because the darn safety conditions
may require for a controlled partial release of water and possibly a complete drawdown of the
reservoir.

The Phase I work focuses on a linear elastic response analysis of the outlet gate tower. For this.
purpose, a 3D structural model is developed which includes all significant components of the
tower, as well as of the supporting substructure. 'The 3D model accounts far masses of the
structural elements, gatehouse, supporting substructure, steel bridge, and the associated reservoir
water. The dynamic stiffness of the foundation soil is estimated for the predominant two
horizontal and one vertical vibration frequencies.

The extreme section forces are evaluated for the MCE acceleration response spectra (84`x'
percentile) and are superimposed with the forces due to the static dead loads. The computed
forces - required strength (i.e. force demands) are compared with the actual strength — design
strength (i.e. force capacities) of the reinforced concrete sections. The .conclusions on a possible
level of damage are drawn, and recommendations for further analysis of the outlet gate tower are
provided at the end of report.
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2. EVALUATION CRITERIA AND METHOD OF ANALYSIS

2.1 General

No speck criteria or code will be applied for this kind of structure. The ICOLD and U5COLD
recommendations for analysis of dam appurtenant structures, particularly for outlet towers will be
.employed. Computation of the section strengths will be performed according to ACI Code 318-
88, as wetl as the gross section and effective section properties. Struct~iral modeling will include
3D geometry of the tower; this allowing for the simultaneous application of all three components
of the earthquake'ground motion. Interaction effects of the substructure, foundation soil, reservoir
water, and the access bridge will be included in the dynamic response analysis of the tower.
Earthquake ground motion was deternuned by a detailed seismologicaUgeological investigation
counducted by Geomatrix Consultants, Inc. Soil properties were also part of the geotechnical
report provided by Geomatrix. Concrete and reinforcing steel properties were estimated in
accordance with the concrete class and steel grade commonly used in the 1930's.

2.2 Material properties

Concrete

Weight of the tower reinforced concrete with a reinforcement ratio of 1% to 2%, is assumed to be
w~ = 150 lb/ft3. The cylinder crushing strength of the concrete is assumed to lave a value of f~' _
3000 psi. The initial tangent stiffness or modulus of elasticity is calculated according to ACI
Code 318-88, i.e„

E~= w~1~5 33 f~' o s = 1501'5 33 (3000) 0'S =3,320,561 psi = 478,161 ksf or 480,000 ksf.

The Poisson's ratio is taken as v = 0.17 . Therefore, the shear modulus has the following value:

G = 2~1E v) = 204342 - 205000 ksf (kips / ft 2 )

For the computation of tower deformation the rapture modulus of the concrete is taken according
to ACI Code 318-88,

fr = 7.5 ~ o ~ = 7.5 (3000)o s =411 psi = 59 ksf.

R~inforcin~ Steel

The reinforcing steel is assumed to be GRADE 40. According to ASTM A615 the yield strength
is fy = 40 ksi and the ultimate strength is f,r = 70 ksi. The Young's modulus is ES = 29000 ksi =
4.176x106ks£

The steel to concrete modulus ratio is n = ES/E~ ~ 8.7.

4 QUEST Structures



Bridge Steel

The bridge steel is determined according to RISC specifications (see drawing No271
.1). Steel

A36 with the yield stress of fy = 32 ksi and the ultimate strength of f„ = 52 ksi is assumed for the

bridge members. Other properties for the bridge steel are as follows:

Weight: wg= 0.283 lib/in3= 0.489024 kcf (kips/ft

Young modulus: ES= 29,000 ksi = 4.176x106 ksf

Shear modulus: G = 1200 ksi =1.728x106 ksf.

Reservoir Water

A standard weight of wW = 0.062426 kcf is assumed for computation of the added mass
 of

reservoir water.

Foundation Soil

The properties of foundation soil are taken from the geotechnical report provided by Geomatri
x

Consultants, Inc. The properties needed for computation of the static and dynamic soil stiffnesse
s

are weight of soil, w~;i = 125 pcf, Poisson's ratio, v = 0.35. Other soil properties are the 
strain

dependent shear modulus and damping as follows:

Soil properties Low strains High strains

Shear wave velocity, (3 so;i 1000 ft/s 500 ft/s

Shear modulus, Gso;~ 4000 ksf 1000 ksf

Viscous damping, ~ ~,;i 1 %-2 % 20

Relation between the shear modulus and the shear wave velocity in the above table is given by

the following equatioq

z
Goa = N'~~i Q ~~i /g

Where, g is the gravitational acceleration.

$ QUEST Structures



2.3 Cross Section Properties

Reinforced'. Concrete Elements

The outlet gate tower consists of six vertical columns. with cross section dimension of 1.75x1.75
ft (see drawing No. 2731 and Fig.l-1). The columns are equally reinforced at the two lower
levels designated as section A-A, except at the third level sections B-B and GC: In longitudinal
direction the columns are connected to beams having dimensions of 1.5x12 ft at the fast, second
and third levels, and 3.33x1.75 ft at .the top level. In transverse direction the columns are
connected to beams with cross-section dimensions of 1.5x1.5 ft at all levels except at the top
where they are 2.0x1.75 ft. The four mechanical units for the gate operation are supported by four
pairs of beams 2~.Ox1.0 ft. All necessary section dimensions and distribution and size of
reinforcements. for a typical column section aze given in the figure Fig.2-1,

According to ACI Code 318-88, computation of cross-section forces including bending moments,
a~a1, and shear forces is based on the gross section (uncracked concrete section) properties,
excluding the reinforcement area. The computation of gross section area, shear area, and the
moment of inertia for a typical column. section is presented in the Fig. 2-1.

The ACI Code, however, requires that. the computation of deformation. for a reinforced concrete
structure' be computed using an effective section property. The' effective section property is
determined on the basis of a cracked section using the actual section reinforcements and the
actual bending moment due to the maximum load. The following equation. is used for
computation of the effective moment of inertia,

rM~l rMir l3

Ie =LAB IIg + 1 —I Ma J I",
J L

g
Where M" = f ̀ I is the cracking moment and other terms are defined as follows:

Y~

f~ = Concrete modulus of
y,, = Distance from the center of the gross section, neglecting the area. of tension steel,

to the e~ctreme fiber in tension
I8 = Gross section moment of inertia, neglecting the area of steel
M' = Maximum moment due to applied load.

The I" is the moment of inertia of the cracked section computed by the straight line theory
LSD)

I~~ _ bc3 +nAs(d —c)Z +nAs(c—d'}Z
3

Where c = k d , and k takes the following value for a section with tensile and compressive
reinforcement,

QUEST Structures
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r r r 1~ 2
k=—n(p+p')+L2n(p+da )+n2(p

+p')ZJ 
.

The above equation for the effective moment of inertia is used if, 1 < M~ < 3. For M~ > 3 ,

Ie=I°` and for M < < 1, I~=Ig.

The effective section properties for a typical column section are also .shown in Fig, 2-1. The
effective section properties are computed using the extreme bending moments, Ma, due to the
maximum credible earthquake.

Bridge Steel Sections

The foot access bridge is a light steel truss structure. It is connected to the tower by two. hinge
supports. At the dam crest, the bridge is supported: by two bearings perniitting rotation and a total
translation of 10" along the longitudinal. axis of the budge (see drawing 271.1): A summary of all
steel sections used in the bridge structure with the section area AS, weight per unit length ws,
elementlength IS, and the number'of elements n are given in the following table.

Member Name Section Size A$ (in2) ws (lb/ft) 15 (ft) n

Upper chord 2 L 5"x3.5"xl/2" 8.00 27.30 7.0 28

Lower chord 2 L 4"x3"xl/2" 6.50 22.20 7A 28

Diagonals 2 L 3"x2.5"x3/8" 3.84 13.20 9.9 32

Verticals 2 L 3.5"x3"x3/8" 4.60 1.5.70 7/0 30

Floor beams 8"W 17 5.26 17.00 7.1 15

Hori2ontal 2 L 4"x3"x3/8" 4.96 17.00 15.69 6
Diagonals 

2 L 3"~c2.5"x3/8" 3.84 1320 9.96 2

Lateral'Stiffners L 4"x3"x3/8" 2.48 8.50 31.0 8

These data. are used for computation of the bridge weight and mass, which will then be included
in the static and dynamic analyses of the tower.

8 'QITEST Structures



2.4 Structural Modeling of Tower, Substructure, and Foundation Soil

Tower and Substructure

The tower structure has symmetric stiffness in both transverse and longitudinal directions.

However, static loading due to weight of the mechanical equipment, floor slabs and foot bridge,

and the resulting mass distributions are asymmetric about the longitudinal aacis of the towe
r.

Consequently the tower was modeled as a 3D structure, in order to permit for torsional response

due to the irregular mass distribution, as well as the application of three-component earthquake

input.

The 3D model is generated using the beam element from the element library of the structural

analysis program SAP90. All columns, longitudinal and transverse beams are included in the

model. At the tower top, each in-pair beam is modeled as one beam with equivalent stiffness. The

floor systems are considered to be fle~ble, thus allowing for proper loading of the beams and

columns and their three-dimensional deformation. The gate house at the tower top is not

explicitly modeled, but its weight and mass are accounted for in the model.

The stiffness of access bridge is also omitted from the model because it provides very little

resistance, but its weight and mass are properly attached to the tower. At the final phase of this

analysis, depending on the maximum tower displacement during earthquake, an estimate of the

bridge interaction with the tower will be given and a possibility of the bridge stiffiiess inclusion

into the tower model will be considered.

Interaction of the tower with t1~e outlet substructure is accomplished by modeling of the

substructure as a rigid block The substructure block is represented by rigid beams and columns

with appropriate lengths and masses. Considering its stiff and massive walls and slabs, the

assumption of rigid substructure is justified.

The tower model developed as a 3D-frame structure is shown in Fig.2-2. The element numbers

and local axes orientation are given in Figs. 2-2a and 2-2b, respectively. The stiffness for each

element is computed according to the linear beam theory taking into account the section

properties, rigid offsets, element lengths, modulus of elasticity, etc. Deformation due to shear is

also considered, according to the section shear area and shear modulus used as the input.

Foundation — Static and Dynamic Soil Stiffness

The tower interaction with foundation soil is accounted for by placing elastic spring elements

under the rigid substructure. The spring stiffnesses are determined from the dynamic soil stifFness

of the equivalent rigid rectangular foundation on visco-elastic half space. The Wong and Luco's

tables of impedance functions are used to compute dynamic stiffness for the soil beneath the

tower (Wong and Luco, 1978).

First, the static soil stiffness needs to be computed. From the Wong and Luco's tables for

B/C=31/22=1.41, v =0.35, ~ =0.05, the static stiffness coefficients (at zero frequency) are read:

K11=4.888, Kz2=5.008 and K33=6.246. The stiffness coefficient being known, the static soil

stiffnesses for X (longitudinal), Y (transverse) and Z (vertical) directions are computed as

follows:

QUEST Structures
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KXs`~` °̀= G~;~ L K,~ = 4000x14.738x4.888 = 288000 kips/ft;

KYS`a"̀= Ggo;i L K22 = 4000x14.738x5.008 = 295000 kips/ft;

Kz `a"`= Gsoil L K33= 4000x14.738x6.246 = 368000 kips/ft.

Where, L=(31.Ox22.0/~)'~2=14.74 ft.

Next the soil static stiffness is used to obtain the tower mode shapes and. The 
dynamic soil

stiffness is then computed for the tower lowest frequencies, wl = 11.326, wz = 11.9
94, and w3 =

72.354 rad/s, corresponding to X, Y, and Z directions (see Section 32: Fig. 3-1
, Fig.3-2 and

Fig.3-3, and Table 3-2). For the high strain shear wave velocity of jiso;~ = 500 ft/s, and 
the soil

shear modulus of G,~;~=1000 kips/ft2, the corresponding dimensionless frequencies 
for each

direction are given by,

Ao(TX)=11.326 L / 500 = 0.334,

Ao(TY)=11.994 L / 500 = 0.354, and

Ae(TZ~72.354 L / 500= 2.133,

From the tables of impedance functions for B/C=31/22=1.41, v =0.35, ~ =0.05 (not avail
able for

a higher damping) and the above values of dimensionless frequencies Ao, the soil dyna
mic

stiffness coefficients are found. They are: K~1=5.029, K2z=5.183 and K33=13.143, wh
ich result in

the soil dynamic stiffness for three orthogonal directions as follows:

KXa''°am"= Gso,, L K„ = 10014.738x5.029 = 74117 kips/ft,
KYdynamic_ 

Gsoil L Kn= 1000x14.738x5.183 = 76387 kips/ft,
KZd''°a""`= Gso;, L K33= 1000x14.738x13.143 = 193697 kips/ft.

The above two sets of values are the total soil static stiffness and total soil dynamic stiff
ness

acting beneath the entire rigid substructure. They are therefore distributed according to 
the

contributory area in order to apply them at six nodal points (Fig2-2).

2.5 Structural Loads

Static Loads

The static loads include the self-weight of tower, gate house, bridge and of 
mechanical

equipment. The self-weight of beams and columns are automatically computed by the c
omputer

program from the cross-section area and unit weight of the element. The self-weigh of floor slabs

are applied to longitudinal and transverse beams as distributed loads. Their values
 are the

following:

The estimated weight of each mechanical equipment (W=1.5 kips) is applied as a concentra
ted

load at 2.3 ft from the upstream end of each pair of beams supporting the equipment.

The total self-weight of the equipment house is about 190.92 kips, which is applied as

concentrated load at the top level as shown in Fig. 2-3.
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'The self-weight of bridge is 22.96 kips and its supports at the tower weigh 5.6 kips. Total

supports weight and half of the bridge weight are applied as two concentrated loads at the bridge

support locations as shown in Fig. 2-3.

Mass of Structure Mechanical Ec~uiument and Foot Bride

The mass of beams and columns are computed automatically by the computer program and they

are applied at the frame joints. The masses of floor slabs are computed according to their self-

weight discussed above and are lumped at the corresponding frame joints. The mass of

mechanical equipment is also lumped at the nearby joints. Similarly, one a half of the bridge mass

is lumped at the bridge supports at the tower top. The mass of substructure is lumped at the

corresponding joints.

Added Mass of Reservoir Water

Hydrodynamic force generated by pressure wave propagation in the reservoir water during an

earthquake is included in the model by an equivalent added-mass of water. The bottom of

reservoir is assumed at El. 843 ft and the normal water level at EL.887.5 ft, making a total water

depth of h = 44.5 ft. Radius of subscribe cylinder about a column is, R=124 ft.. Ratio, h/R=36,

which gives added mass coefficient Ce 0.8 (Zangar, ). The total added mass for one column,

which extends from E1.843 ft, becomes,

mw= CeRZ~nhyW/g=0.8x124zx3.14x44.5x0.062426/32.174=0.333566 kip-sZ/ft.

The added-mass of water at any level will be rnW,,e~ei=C3 mW, where the coefficient C3 is given as

function of water depth at desired level (Zangax, ). Thus, at the 2"d and ls` tower levels, the

added water masses are as follows:

mW,2= 0.184x0.333566=0.061376 kip-sZ/ft, and

mW,, _ (0.413-0.184) 0.333566=0.076387 kip-s2/ft.

Those masses are lumped at the corresponding frame joints.

Acceleration Response Spectra

The Eaton Wash Dam is in the vicinity of the Sierra Madre Fault with the closest distance of

about 0.7 km. The longitudinal axis of tower makes an angle of about a = 38° with the direction

normal to the fault line. The seismologicaUgeological investigation has postulated a maximum

credible earthquake of magnitude M7.3 for the Sierra Madre Fault. The corresponding three-

component acceleration response spectra at a distance of R = 2300 ft, have been generated by

Geomatrix Consultants, Inc. The average horizontal and vertical, 84"' percentile acceleration

response spectra are shown in Fig. 2-4 and Fig.2-5, respectively.

More details on the fault, dam position, and the acceleration response spectra are given by

Geomatrix Consultants. Distinction was made between the fault normal and fault parallel

components of the ground motions. Response spectra were developed using various attenuation

relationships and were averaged to obtain a mean spectra for the project.
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Load Combinations

There are. two loading conditions that affect the outlet gate tower. The. first is the sustained dead
load (D) and another is the transient earthquake load (E). The dead load condition includes all
static loads discussed previously, In the strength method of design and analysis, the dead load is
multiplied by a load factor of 1.4 to obtain the required strength (in. Tfus load factor is decreased
to 1.05, if dead load is combined with live and earthquake loads, or to 0.90, if dead load is
combined only with earthquake load.

According to the ACI Code, earthquake load is multiplied by a load factor of 1.40 or 1.43,
'depending on whether a live load is considered or not. For Eaton Wash Outlet Gate,. no live load
is considered because it is either negligible or nonexistent. Therefore, following the ACI Code,
.the required strength of the tower should be computed using the following expression,

U=0.90D+1.43E

However, since a detailed seismologicaUgeological investigation was carried out to deternune a
site-specific ground motion, there is no need to use a load factor far the earthquake loading.
Therefore, the required strength is simply computed with load factors of unity applied both to the
dead and seismic loads

U=1:OD+l .OE.

1 g QUEST Structures



3. EARTHQUAKE RESPONSE OF TOWER

3.1 General Consideration

Located only 0.7 km from the dam site, the Sierra Madre Fault subjects the tower to the most

demanding earthquake loading condition. In Phase-I work, linear earthquake response of the

tower is evaluated using the response-spectrum mode-superposition method of analysis. The

three-component earthquake input in the form of acceleration response spectra is simultaneously

applied along three orthogonal axes of the tower. The 3D model discussed previously, includes

torsional response as well as interaction with the outlet substructure and the foundation soil.

Envelopes of displacements, reactions, .and cross-section forces are computed for the combined

static and earthquake loads. The results are shown in the form of diagrams and tables.

3.2 Dynamic Characteristics of Tower

Dynamic characteristics of the outlet gate tower are given by its vibration frequencies and mode

shapes. The vibration frequencies are generated for three foundation cases: 1) rigid, 2) visco-

elastic static soil stiffness, and 3) visco-elastic dynamic soil stiffness. The subspace iteration

method available in the computer program SAP90 is used for evaluation of the vibraxion

properties of the tower.

The element stiffnesses are computed using the gross section properties, as described in Section

2.3. The structural masses are those described in Section 2.5 and are applied at appropriate joints.

The first fifteen vibration frequencies for three different foundation cases are summarized in

Tables 3-1 to 3-3.

Table 3-1 Tower frequencies with rigid foundation

Mode Circular Frequency Frequency Period

No. (rad/sec) (cycles/sec) (sec)

1 12.240 1.948 0.513

2 13.055 2.078 0.481

3 18.974 3.020 0.331

4 56.423 8.980 0.111

5 58.072 9.242 0.108

6 69.195 11.013 0.091

7 80.916 12.878 0.078

8 95.997 15.278 0.065

9 124.226 19.771 0.051

10 125.679 20.002 0.050

11 128.105 20.389 0.049

12 131.220 20.884 0.048

13 138.678 22.071 0.045

14 142.186 22.630 0.044

15 143.283 22.804 0.044
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Table 3-2 Tower frequencies with low strain visco-elastic foundation 
soil properties

Mode Circular Frequency Frequency Period
No. (rad/sec) (cycles/sec) (sec)
1 1`1.327 '1.8D3 0.555
2 11.994 1.909 0.524
3 18.751 2.984 0.335
6 62.745 9.986 0.100
4 50.629 8.058 0.124
5 51.845 8.251 '0.121
7 64.548 10.273 0.097
8 67.608. 10.760 0.093
9 72.354 11.515 0.087
10 80.997 12:891 0.078
11 87.797 13.973 0.072
12 94:832 15..093 O.Q66
13 96.895 15.421 0.065
14 105.870 16.850 ' 0.059
15 124:929 19.883 0.050

Table 3-3 Tower frequencies with large strain visco-elastic foundation soil properties

Mode ' Circulaz Frequency Frequency Period.
No. (rad/sec)

(c Iles/sec) (sec)
1 10.528 1.676 0.597
2 11:089 1.765 0.567
3 18.372 2.924 0.342
4 35.723 5.685 0.176
5 36.918 5.876 0.170
6 45.042 7.169 0.139
7 53.918 8.581 0.117
8 57.967 9.226 0.108
9 58.516 9.313 0.107
10 6Q.289 9.595 0.1'04
11 67.943 10.813 0.092
12 70.809 11:270 0.089
13 80.970 12.887 0.078
14 96,206 15.312 0.065
15 124.858 19.872 0.050
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The tower mode shapes for the fundamental frequencies in each directio
n are presented in Figs. 3-

1, 3-2 and 3-3. These correspond to the case with low-strain visco-elast
ic .soil properties. The

same mode shapes for the case with large-strain visco-elastic dynamic 
soil stii~ness are given in

Figs. 3-3a, 3-3b, and 3-3c.

The participating modal masses shown in Table 3-4 indicate the le
vel at which each mode

participates in the overall response of the tower. It can be seen that the 
first eleven modes account

for more then 99% of the total mass in all three directions.

Table 3-4 Tower participating mass per mode of vibration

Mode No. x-dir y-dir z-dir x-sum y-sum z-sum

1 34244 .000 .000 34.244 .000 .000

2 .000 34.838 .001 34.244 34.838 .001

3 .002 .000 .000 34.246 34.838 .001

4 52.076 .000 .000 86.322 34.838 .001

5 .000 55.579 .034 86.322 90.417 .035

6 .069 .000 .000 86.392 90.417 .035

7 .000 .097 98.811 86.392 90.514 98.846

8 13.129 .000 .000 99.520 90.514 98.846

9 ,000 2.732 .002 99.520 93.246 98.848

10 .427 .000 .000 99:947 93246 98.848

11 .000 6.724 .386 99.947 99.970 99.235

12 .000 .000 .000 99.948 99.970 99.235

13 .000 .000 .000 99.948 99.970 99.235

14 .000 .000 .000 99.948 99.970 99235

15 .000 .000 .000 99.948 99.970 99235
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3.3'Nodal displacements and cross-section forces

Two loading combinations of: dead load only, and dead loadplus earthquake load are considered.
All computations for displacements and cross-section forces are done' by SAP90. The gross
section properties are used in computation of both displacements and forces. The results in the
form of diagrams and tables are shown separately for each loading combination.

Static-Dead Load

Nodal displacements due to static dead loads are shown in Fig. 3-4 and the corresponding section
forces are presented in Figs: 3-5 to''3-9.

Dead~Load plus Earthquake<Load

The earthquake response of the tower was computed by subjecting the 3D 'model to three
component acceleraxion response spectra. One. horizontal component of the response spectra was
applied at 38° angle from the longitudinal axis of the tower (fault-normal component), and
another perpendicular to the first one. The dynamic soil stiffness at large soil strain was utilized
in the computation. All fifteen modes of vibration were considered in the tower response.

Dynamic section forces were computed simultaneously due to all three components of spectral
accelerations and were combined by the SRSS (square root of the sum of the squares). The modal
responses were also combined using the 'SRSS technique. The envelopes of maximum and
minimum cross-section forces computed in this manner are presented in Fig.3-10 through Fig.3-
14. The e~ctreme bending. moment, shear force, and a~ual force, respectively, reached a value of M
= 1754 k-ft, V = .328 kips, P = 1445 kips. The maximum displacements based on the gross
section properties are: UX= 10.6", UY= 9.7" and Uz= Q9".

Displacement with Reduced Tower Stiffness

A more accurate estimate of the tower displacement under a damaging earthquake can be
estimated using the effective moment of inertia as discussed in Section 2.3. In computation of
the effective moment of inertia the extreme bending moments are used which cause the most
extensive section cracking.

The results given in, Table 3-5 show that the ma~umum displacements exceeds 20" in the
longitudinal direction, and 18" in the transverse direction. These values are two times larger than
those obtained with the gross section properties.
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Table 3-5 Joint displacements due to static and earthquake loads with cross-section effectiv
e

moment of intertia

TRANSLATION "U" ROTATIONS "R"

JOINT U(X) U(~ U(Z) R(X) R(~ R(Z)

1 .083116 .078517 .055897 .002857 .003107 .000127

2 .081980 .078516 .053403 .002856 .003104 .000142

3 .081972 .078444 .032075 .002818 .003056 .000140

4 .081980 .078519 .053415 .002856 .003104 .000142

5 .083116 .078521 .055909 .002857 .003107 .000127

6 .083118 .078446 .035785 .002819 .003062 .00012?

7 .448207 .387076 .059377 .035296 .044554 .000609

8 .448174 .387131 057743 035300 ,044535 .000582

9 .448442 388624
10 .448174 .387131
11 .448207 .387077
12 ,448484 .388600
13 .985194 .841857
14 .983884 .841857
15 .983754 .846185

16 .983884 .841856
17 .985194 .841856
18 .985077 .846185
19 1.448862 1.237823
20 1.446849 1.237840
21 1.446663 1.240315
22 1.446849 1.237852
23 1.448862 1237835
24 1.448663 1.240281
25 1.714719 1.521616

26 1.711098 1.521620

27 1.711121 1.522300

28 1.711115 1..523760
29 1.711081 1.523827
30 1.711115 1.523762
31 1.711121 1.522308
32 1.711098 1.521630
33 1.714718 1.521626
34 1.714747 1.522304
35 1.714774 1.523796
36 1.714737 1.523848
37 1.714775 1.523794

38 1.714747 1.522296
39 .000000 .000000
40 .000000 .000000
51 .034850 .035010
52 .032560 .035014
53 .032557 .034886
54 .032560 .035015
55 .034850 .035011
56 .034848 .034881

.033980

.057750

.059401

.037710

.061102

.059401

.034521

.059412

.061124

.038127

.062475

.060773

.035672

.060788

.062492

.039113

.063861

.062190

.049900

.039205

.037569

.039227

.049937

.062196

.063887

.052173

.042659

.040940

.042648

.052137

.000000

.000000

.064236

.062116

.040942

.062129

.064246

.043771

.035374

.035300

.035295

.035371

.034474

.034471

.034463

.034471

.034474

.034464

.028964

.028965

.028918

.028965

.028964

.028918

.013455

.013455

.001976

.002138

.012929

.002138

.001977

.013454

.013454

.001977

.002138

.012932

.002138

.001976

.000000

.000000

.002833

.002832

.002816

.002832

.002833

.002816

.033962 .000611

.044535 .000582

.044554 .000609

.033984 .000440

.045079 .000497

.045044 .000723

.035456 .000674

.045044 .000721

.045079 .000495

.035489 .000361

.035380 .000364

.035322 .000672

.028945 .000652

.035322 .000671

.035380 .000364

.028993 .000296

.007939 .000466

.007886 .000454

.005126 .000470

.002685 .000439

.003541 ..000423

.002685 .000439

.005127 .000469

.007887 .000453

.007940 .00465

.005160 .000475

.002685 .00043 8

.003558 .000425

.002685 .000439

.005160 .000476

.000000 .000000

.000000 .000000

.003090 .000126

.003077 .000148

.003047 .000146

.003077 .000148

.003090 .000126

.003064 .00013 0
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4. COPMARISON OF DEMAND - CAPACITY STRENGTHS

4.1 General

For evaluation of the earthquake performance of the tower, the required strengths (force

demands) due to the postulated ground motion must be compared with the design strengths (force

capacities) of the structural members. Such comparison will show which structural members will

experience non-lineaz behavior in the form of yielding of reinforcing steels and cracking or

crushing of the concrete. It will also indicate the extent of non-linear response as well as the need

for additional non-linear analyses for the final safety evaluation of the tower. For this purpose the

earthquake force demands made on the structure will be computed, and the corresponding force

capacities will be obtained from the bending moment-a~ua1 force interaction diagrams developed

for the beam and column members. Finally the resulting demand/capacity ratios will be computed

and discussed.

4.2 Bending Moment —Axial Force Interaction Diagrams: Design Strength

The strength of a reinforced cross section is characterized by the bending moment -axial force

interaction diagram. Computation of the interaction diagrams was performed by CSTAR

computer program, developed by the U.S. Army Corps of Engineers. This program fulfills the

requirements of ACI Code 318-88. In computation of the interaction diagrams, the axial force

reduction factor of ~P = 0.7 ,and the bending moment reduction factor of ~M = 0.9 are selected

in accordance with the ACI Code. The concrete stress of the equivalent stress block is, ~=0.85f~';

the stress block factor in equation, a = R, c is, (3, = 0.85 ; and the maximum concrete

compressive strain is assumed to be, E~ = 0.003. The concrete strength of, f~'=3.0 ksi, and the

steel yield strength o~ fy 40 ksi, are used in computaxion of the section strength.

The bending moment -axial force interaction diagrams are developed for all column and beam

sections. A typical column cross section at the base of tower is shown in Fig. 4-1. The nominal

section strength and design strength as well as the maximum required strength are shown for two

principal axes of moment of inertia.

4.3 Evaluation of Results

Examination of the interaction diagrams and the computed strengths show that the required

strengths are far beyond the corresponding interaction diagram yield limits. Consequently, the

demand capacity ratios are much larger than one. The demand capacity ratios for all beams and

columns are listed in Tables 4-1 and 4-2. The demand/capacity ratios are computed

unconservatively, because the capacities or design bending moments and axial forces are taken

from the irrteraction diagrams at zero values of axial forces and bending moments, respectively.

In other words, much larger demand capacity ratios would have been obtained if the actual

capacities had been used. Even with these unconservative values of capacities, the

demand/capacity ratios are still much larger than 1, as shown in Tables 4-1 and 4-2. Specifically,

the ratios for bending moments in columns range from 5.7 to 13.5 (Table 4-1) and for beams from

9.2 to 12.9 (Table 4-2), The strength ratios for tension axial forces in columns are in the range of

1.4 to 6.8 (Table 4-1) and for beams they are of no meaning since the aaual demand is negligible.
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Table 4-1 Required/Design Strength Ratio (demand/capacity ratio) for Columns

DEMAND/CAPACITY

DEMAND CAPACITY RATIO

Cohimn (Required Strength) (Design Strength) (Strength Ratio)

ID M3 MZ P M, Mz P R 3 R 2 R

#

[k-ft] [k-ft] [k] [k-ft] [k-ftJ [ft]

1 1437 1552 1288 130 130 190 11.1 11.9 6.8

2 919 838 981 130 130 190 7.1 6.4 5.2

3 896 822 622 130 130 190 6.9 6.3 3.3

4 1057 1172 305 186 145 220 5.7 8.1 1.4

5 1456 1754 1092 130 130 190 11.2 13.5 5.8

6 944 1432 839 130 130 190 7.3 11.0 4.4

7 914 1336 540 130 130 190 7.0 10.3 2.8

8 1067 1462 280 145 160 236 7.4 9.1 12

9 1436 1554 1288 130 130 190 11.0 12.0 6.8

10 919 845 981 130 130 190 7.1 6.5 5.2

11 896 820 622 130 130 190 6.9 6.3 3.3

12 1057 1136 306 186 145 220 5.7 7.8 1.4

13 1438 .1548 1291 130 130 190 11.1 11.9 6.8

14 913 831 982 130 130 190 7.0 6.4 5.2

15 900 822 621 130 130 190 6.9 6.3 3.3

16 1062 1150 301 186 145 220 5.7 7.9 1.4

17 1456 1750 1102 130 130 190 11.2 13.5 5.8

18 939 1434 844 130 130 190 7.2 11.0 4.4

19 918 1334 540 130 130 190 7.1 10.3 2.8

20 1071 1438 265 145 160 236 7.4 9.0 1.2

21 1439 1550 1291 130 130 190 11.1 11.9 6.8

22 913 840 982 130 130 190 7.0 8.5 5.2

23 900 817 621 130 130 190 6.9 6.3 33

24 1062 1118 301 186 145 220 5.7 7.7 1.4

The results indicate that the yielding of reinforcing steels and cracking and crushing of the

concrete would be extensive The plastic hinges will form at all column and beam connections and

the tower response will be highly nonlinear. How large a displacement the tower will undergo and

whether the tower will remain stable or not, is a question which can only be answered by

performing anon-linear analysis.

'The tower safety is an important issue, because it provides access to the outlet gatehouse and to

the gate commands that control the water level in the reservoir. The ability to release the reservo
ir

water in a controlled manner could save the dam and many lives and properties, should the dam

experience severe damage during a major earthquake. Based on the result of linear elastic

analysis, the final safety evaluation of the tower should be assessed by performing a nonline
ar

analysis. A nonlinear analysis of the tower will more accura#ely model the formation of plastic

hinges at the column and beam connections and will account for the seismic energy dissipation as

well as the reduction of seismic forces due to changes in vibration periods. It will also provide a

more accurate estimate of displacements, number of plastic hinges, number of cycles of nonline
ar

behavior, and the hysteretic energy dissipation, all of which are essential to a final assessment 
of

the tower stability.
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Table 4-2 Required/Design Strength Ratio (demand/capacity ratio) for Beams

DEMAND/CAPACITY
DEMAND CAPACITY RATIO

Beams (Required Strength) (Design'Strength) (Strength Ratia)
ID M3 F M3 R 3

[k-ft] [k] [k-ft]
25 1154 23 113 10:2
26 1285 3 113 11.4
27 1046 16 113 9.3
31 1154 23 113 10:2
32 1285 3 113 11.4
33 1046 16 113 9.2
37 1149 23 113 10.2
38 1282 3 113 11.3
39 1038 14 113 92
43' 1149 23 113 102
44 1282 3 113 11.4
45 1038 14 113 9.2
49 1337 7 118. I'1.3
50 1525 ' 1 118 12:9
Sl 1350 2 11:8 1.1.4
54 1351 5 118 11:5
55 1552 1 118 132
56 1366 4 118 11.6
60 1337 7 118 113
61 1525 1 118 129
62 1350 2 118 11.4

5. CONCLUSION

The comprehensive 3D linear elastic earthquake response analysis of the tower indicates that the
postulated MCE with 

a magnitude of M=7.3 can cause serious damage in the outlet gate tower..
The required strengths of the columns and beams exceed far beyond the design strengths of these
members, an indication that the tower will respond in highly nonlinear manner. The. ma3cimum
lateral displacement of the tower using the cracked-section properties approaches 20", which may
have exceeded the limit at which the tower could remain stable. At this displacement magnitude
more likely the access bridge wi11 be pulled off its supports at the dam crest.

It is not possible to draw a definitive conclusion based on the results of linear elastic analysis
alone that the outlet gate tower would remain stable and functional after a major earthquake such

as 

the .postulated 'MCE. The results of linear analysis indicate that the tower will be seriously
damaged, but the extern of damage and the stability conditions of tower need to be evaluated by a
nonlinear analysis. The nonlinear analysis therefare is recommended for the final safety
evaluation of the tower and design of effective retrofitting measures.
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1 Introduction 
 

1.1 Purpose 
 

This Flood Hazard Warning and Contingency Plan for the Arroyo Seco Channel has been prepared per 

the request of the Los Angeles County Flood Control District (LACFCD) in an effort to minimize negative 

impacts associated with anticipated areas of flooding along the Arroyo Seco Channel during a Capital 

Flood Event under the current impacted reservoir condition of the Devils Gate Dam. The Capital Flood 

Event represents stormwater flows that are generated by a bulked, 50 year, 4-day duration storm that 

falls on a saturated watershed. The term bulked refers to the addition of debris from adjacent burned 

watersheds into the stormwater flows. The impacted reservoir condition assumes that the sediment 

elevation in the Dam is at the spillway ports and stormwater can only discharge over the top of the 

spillway.  

 

This plan has been developed through application of FEMA’s “CRS Credit for Flood Warning Systems” 

2006 edition and, where possible, is catered to Arroyo Seco Channel site specific information obtained 

through site investigations and engineering reports. Specific information related to flooding along the 

Arroyo Seco Channel has been obtained from the “Arroyo Seco Channel Hydraulic Analysis” report 

prepared by Bureau Veritas North America, Inc. dated April 25, 2012, while specific hydrologic 

information regarding the Capital Flood Event and the Dam’s impacted condition has been obtained 

from the “Hydrologic Analysis of Devils Gate Dam & Arroyo Seco Channel Tributaries” report prepared 

by Bureau Veritas North America, Inc. dated November 11, 2011. 

 

Flood hazard mitigating efforts discussed in this report include the following: (1) recognizing Dam 

conditions that are anticipated to create flooding along the Arroyo Seco Channel, (2) disseminating 

warnings to the agencies responsible for potentially inundated areas in a timely manner, and (3) 

providing information on the anticipated flood characteristics occurring at each evacuation area. 

 

Flood conditions addressed in this report reflect anticipated flooding related to the Capital Flood Event 

under the current impacted reservoir condition only. However, review of the previous hydraulic study 

indicates that several areas of the channel may overtop during stormwater flows that are significantly 

lower than the peak flows associated with a Capital Flood Event. It should be noted that the 

recommendations and calculations in this report do not apply to any Dam conditions or storm events 

other than those described above. 

 

1.2 Project Description 
 

The Devils Gate Dam (Dam) is located in the Los Angeles River Watershed in the City of Pasadena, CA. 

Situated immediately north of Interstate Highway 210, near the Rose Bowl Stadium, the Dam separates 

the upper and lower watersheds of the Arroyo Seco Channel and provides significant storage capacity 

for stormwater runoff originating north of the Dam in the San Gabriel Mountains.  
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The Dam was the first flood control facility 

built by the Los Angeles County Flood 

Control District and was completed in 

1920 for flood control and groundwater 

recharge purposes.  In 1971, the Dam was 

damaged by the Sylmar earthquake and 

was subsequently renovated and repaired 

in 1997 in order to perform its primary 

role of flood control for the downstream 

communities of Pasadena, South 

Pasadena, and Los Angeles.  The Arroyo 

Seco Wash flows through the reservoir, 

now called Hahamongna Watershed Park, 

and proceeds through the outlet of the 

Dam. 

 

In 2009, the Station fires burned through 

more than 160,000 acres of Los Angeles 

County.  Approximately 68% of the 31.9 

square mile Arroyo Seco Channel watershed tributary to the Devils Gate facility was burned during this 

event.  Due to the denuding of this large natural tributary area, large sediment loads (in excess of 1 

million cubic yards) were deposited within the reservoir area and adjacent Hahamongna Watershed 

Park. 

 

Due to the volume of sediment deposited within the Dam reservoir, the Dam discharge structures are 

now under threat of becoming covered with sediment.  These sediment deposits have allowed for native 

and non-native vegetation to establish itself within the Dam reservoir. 

 

The Devils Gate Dam directly discharges runoff to the Arroyo Seco Channel.  The channel is a natural 

creek for several hundred feet downstream of the Devils Gate Dam; however, this rapidly converts to an 

engineered concrete lined flood control channel constructed in 1935.  The Arroyo Seco Channel 

continues to flow in a southerly direction through Pasadena, meandering through Brookside Park and 

around the Rose Bowl Stadium, ultimately draining to the Los Angeles River located approximately nine 

(9) miles downstream of Devils Gate Dam. The Arroyo Seco Channel lower watershed is approximately 

95% urbanized with a large amount of developed areas located adjacent to the Arroyo Seco Channel.   

 

Per the request of the LACFCD, hydrologic and hydraulic analyses have been performed for the existing 

sediment impacted reservoir that currently has limited available storage for flood control. Because 

several areas of potential flooding have been identified in these analyses, the LACFCD has also 

requested preparation of a Flood Hazard and Warning Contingency Plan. 

Arroyo Seco Channel 

Confluence with LA River 

Devils Gate Dam 

Figure 1-1: Vicinity Map 
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2 Flood Hazard Warning Plan Elements 
 

2.1 Flood Threat Recognition System 
 

The first element of a flood warning program is the operation of a system that predicts flooding events 

and notifies all appropriate acting agencies. This system is identified as the Flood Threat Recognition 

System (FTRS) and consists of several components as identified below. 

 

2.1.1 Identification of Flood Hazards 
 

Potential areas of flood inundation along the Arroyo Seco Channel have been determined per the 

“Arroyo Seco Channel Hydraulic Analysis” report prepared by Bureau Veritas North America, Inc. 

dated April 25, 2012.  The areas of flooding represented within this report reflect the conditions 

generated during the peak flow of the Capital Flood Event under the current impacted condition 

of the Devils Gate Dam as detailed in the “Hydrologic Analysis of Devils Gate Dam & Arroyo Seco 

Channel Tributaries” report prepared by Bureau Veritas North America, Inc. dated November 11, 

2011. As such, this flood hazard warning and contingency plan addresses potential flood hazard 

mitigations applicable to the Capital Flood Event for the impacted reservoir condition only. 

 

The previously performed hydraulic analysis indicates that several areas of potential flooding are 

anticipated along the Arroyo Seco Channel. While some of these areas consist of natural, 

undeveloped land that will not require flood response efforts, many of these areas contain roads, 

streets, and residential or commercial structures that will require flood response efforts. The 

areas requiring flood response efforts have been organized into six evacuation areas based upon 

characteristics such as location and associated channel overtopping flow rates. These areas of 

potential flooding include several sections of roadway, of which the 110 Freeway is of particular 

concern, as well as 443 properties with residential and/or commercial structures that should be 

evacuated during the Capital Flood Event. 

 

This report illustrates and describes the anticipated flood hazard areas in the Appendices A 

through C. Appendix A includes an exhibit and tabular list of all properties for which evacuation is 

recommended, Appendix B includes exhibits and discussion for individual evacuation areas, and 

Appendix C includes exhibits and discussion for the proposed 110 Freeway closure. 

 

2.1.2 Recognizing Flood Conditions 
 

In order to facilitate the execution of appropriate flood response efforts, it is necessary to have a 

system capable of recognizing conditions that are anticipated to generate flooding in a manner 

that allows for action to be taken before the flooding begins. Per discussions held with the Los 

Angeles County Department of Public Works, it has been determined that a system capable of 
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recognizing potential flood conditions at 8-hours, 4-hours, and 1-hour prior to channel 

overtopping is adequate for this Flood Hazard Warning and Contingency Plan. 

 

Through analysis of the previously performed hydrologic and hydraulic analyses, a system that 

associates overtopping flow rates at each identified evacuation area with water surface elevations 

occurring behind the Devils Gate Dam 8-hours, 4-hours, and 1-hour prior to downstream channel 

overtopping has been developed.  This association will allow for flooding associated with the 

Capital Flood Event under the impacted Dam condition to be identified from a single point at the 

Devils Gate Dam. A summary of this relationship is illustrated in Table 2-1 below. Detailed 

calculations as well as a discussion of the methodology used to develop this system are included 

in Appendix D of this report. 

 

Conditions Associated with Channel Overtopping in Evacuation Areas 

Evacuation 
Area 

Water Surface Elevation Behind Dam at X Hours Prior to Channel Overtopping 

8-Hour Warning 4-Hour Warning 1-Hour Warning 

1 1,069.7’ 1,070.4’ 1071.3’ 

2 1,070.0’ 1,070.8’ 1072.6’ 

3 1,069.5’ 1,070.0’ 1070.5’ 

4 1,069.8’ 1,070.4’ 1071.4’ 

5 1,069.7’ 1,070.4’ 1071.2’ 

6 1,069.7’ 1,070.3’ 1071.2’ 

Table 2-1: Conditions Associated with Channel Overtopping in Evacuation Areas 
 

Portions of the Channel located within the identified evacuation areas are anticipated to begin 

overtopping 8-hours, 4-hours, or 1-hour after the above water surface elevation is observed 

behind the Dam. The extent of flooding generated by these overtopping events is dependent on 

the intensity and duration of rainfall that occurs after this elevation is observed. If rainfall ceases 

at the elevations indicated above, then significant flooding effects may not be anticipated; 

however, if the rainfall continues at the Capital Flood Event intensity and duration, the full 

flooding effects illustrated in this report are anticipated. As such, evacuations upon observation of 

water surface elevations from the table above may result in unnecessary evacuations depending 

upon rainfall characteristics which cannot be predicted. 

 

While water surface elevations are currently monitored on a daily basis, water surface levels will 

be monitored with regards to flooding potential when the Devils Gate Dam spillway ports become 

clogged or Gates 2 and 3 are non-operational due to sediment accumulation and a significant 

storm event is forecast with 24 hour rainfall depths over 6 inches (Capital Flood Event). 

 

When water surface elevations behind the Devils Gate Dam reach the 8-hour warning levels 

indicated in the Table 2-1 above, the Los Angeles County Department of Public Works shall notify 

the agencies identified in Table 2-2 to begin coordinating emergency response efforts associated 

with the corresponding evacuation areas identified in Appendix B of this report. Additionally, the 
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Los Angeles County Department of Public works shall send channel observers to each of the 

identified evacuation areas in order to observe the actual channel conditions occurring. Every 

hour, and at the first sight of imminent channel overtopping, these channel observers shall 

provide updates to the appropriate agencies identified in Table 2-2 below. These channel 

observations and agency notifications shall continue until after appropriate evacuations have 

taken place or after water surface elevations behind the Dam have fallen below the 8-hour 

warning elevations provided in Table 2-1. 

 

2.1.3 Agency Communications 
 

Local Law Enforcement will be responsible for all inter-agency coordination and evacuation 

procedures. CALTRANS will be responsible for road closures and detours associated with this 

Flood Hazard Warning and Contingency Plan. It shall be the responsibility of the Los Angeles 

County Department of Public Works, Water Resource Division to notify the appropriate agencies, 

as identified in Table 2-2 below, of an anticipated qualifying flood event. 

 

Emergency Contacts 

Agency Reason for Contact 24-hr Contact Information 

Los Angeles County 

Sheriff:  Emergency 

Operations Bureau 

Identification of qualifying 

flood event. 
(323) 980-2211 

Los Angeles County 

Sheriff: Dispatch 

Identification of qualifying 

flood event. 
(323) 267-2504 

Pasadena Police 

Department 

Identification of qualifying 

flood event. 
(626) 744-4501 

South Pasadena Police 

Department 

Identification of qualifying 

flood event. 
(626) 403-7270 

Los Angeles Police 

Department 

Identification of qualifying 

flood event. 
(213) 485-3294 

CALTRANS – District 7 
Identification of qualifying 

flood event. 
(213) 897-3656 

Table 2-2: Emergency Contacts 
 

2.1.4 Maintenance and Testing of System Components 
 

The Los Angeles County Department of Public Works shall be responsible for establishing and 

maintaining a system capable of determining reliable water surface elevations behind the Devils 

Gate Dam. 
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2.2 Emergency Warning Dissemination 
 

After a flood threat has been recognized and the appropriate acting agencies have been notified by the 

LACFCD, it will be the responsibility of the informed agencies to disseminate the information and take 

appropriate action as they see fit. 

 

2.3 Response Efforts 
 

After a threat of flooding has been identified and the appropriate acting agencies have been notified, 

the recommended response efforts should begin. As requested by the LACFCD, a map of evacuation 

areas based upon theoretical flooding levels has been developed and is included in Appendix A. 

 

2.3.1 Evacuation Areas 
 

The previously performed hydraulic analysis indicates that several areas of potential flooding are 

anticipated due to stormwater flows overtopping the Arroyo Seco Channel during the Capital 

Flood Event. These areas of potential flooding include several sections of roadway, of which the 

110 Freeway is of particular concern, as well as 443 properties with residential and/or commercial 

structures that should be evacuated. 

 

Appendix B of this report includes exhibits and discussion of the areas requiring evacuation. 

 

2.3.2 110 Freeway Closure 
 

Results from the hydraulic analysis anticipate that flooding associated with the Capital Flood 

Event may inundate several portions of the 110 Freeway. In order to protect commuters from 

harmful flood areas and/or potentially dangerous driving conditions, it is recommended that 

approximately 3.4 miles of the 110 Freeway between East Avenue 43 and Orange Grove Avenue 

be temporarily closed. 

 

Appendix C of this report includes exhibits illustrating the 110 Freeway Closures 
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3 Appendices 
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Evacuation Area 1:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 1 hr 25 min

3.6 2 hr 35 min

Evacuation Area 2:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 55 min

2.3 1 hr 5 min

Evacuation Area 3:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 1 hr 45 min
4 3 hr 35 min
6 5 hr 25 min

Evacuation Area 4:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 1 hr 10 min
4 2 hr 15 min

4.8 2 hr 45 min

Evacuation Area 5:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 1 hr 30 min
4 3 hr 5 min

4.1 3 hr 10 min

Evacuation Area 6:
Height of Water Above the Top 

of The Channel in Feet
Time Since Channel 

Overtopping (minutes)
0 0
2 1 hr
4 2 hr 5 min
6 3 hr 10 min

6.2 3 hr 15 min
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Appendix A – APNs for Potentially Impacted Areas                                                                                                                                                                     A-1 

The previously performed hydraulic analysis indicates that several areas of potential flooding are 

anticipated due to overtopping of the Arroyo Seco Channel during the Capital Flood Event. Areas of 

anticipated flooding that may pose a threat to existing residential and/or commercial structures have 

been identified in this report by overlaying the previously determined flood limits with available APN 

maps.  

Exhibit A.1 depicts the entire analyzed length of the Arroyo Seco Channel extending from the Devils Gate 

Dam to the Los Angeles River Confluence and includes aerial imagery, city boundaries, pertinent labels, 

and affected parcels. 

Exhibit A.2 depicts a zoomed in illustration of the affected parcels and includes city boundaries, 

pertinent labels, affected parcels and color coded shading representing maximum anticipated flood 

depths with respect to the top of the adjacent Arroyo Seco Channel. 

Additionally, an APN Evacuation table identifying evacuation area numbers, assessor parcel numbers, 

and parcel addresses is included on the pages that follow. 

Areas of anticipated flooding that do not have a negative effect on the surrounding streets, roads, 

residences or businesses are not identified in this report. 



Evacuation 

Area #
APN # Parcel Address

1 570‐803‐2003 65 N. ARROYO BLVD, PASADENA, CA 91105

2 571‐700‐8001 735 BUSCH GARDEN DR,  PASADENA, CA 91105

2 571‐701‐1003 1130 BUSCH GARDEN CT,  PASADENA, CA 91105

2 571‐701‐1004 1140 BUSCH GARDEN CT,  PASADENA, CA 91105

2 571‐701‐1005 1150 BUSCH GARDEN CT,  PASADENA, CA 91105

2 571‐701‐1006 1160 BUSCH GARDEN CT,  PASADENA, CA 91105

2 571‐701‐1007 1170 BUSCH GARDEN CT,  PASADENA, CA 91105

2 571‐700‐8002 725 BUSCH GARDEN DR,  PASADENA, CA 91105

3 531‐100‐1011 N/A

3 549‐303‐0012 228 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1015 300 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐303‐1010 310 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐303‐1012 308 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐303‐0014 218 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐302‐8020 118 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐302‐8017 130 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐302‐8018 126 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐302‐8015 138 SAN PASCUAL AVE, APT 0005, LOS ANGELES, CA 90042

3 549‐302‐8016 6710 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐302‐8901 N/A

3 549‐302‐8900 N/A

3 549‐302‐9013 200 SAN PASCUAL AVE,  LOS ANGELES, CA 90042

3 549‐302‐9018 6717 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐302‐9021 6715 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐302‐9019 6721 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐302‐9023 6727 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐302‐9024 6729 SALONICA ST,  LOS ANGELES, CA 90042

3 549‐303‐0900 N/A

3 549‐303‐0016 210 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐0015 214 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐0013 222 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐0008 211 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0007 215 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0006 219 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0005 225 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0004 229 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0003 231 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0001 235 BRIDEWELL ST,  LOS ANGELES, CA 90042

3 549‐303‐0002 6740 PRINCESS DR,  LOS ANGELES, CA 90042

3 549‐303‐0011 230 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐0010 234 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐0009 6736 PRINCESS DR,  LOS ANGELES, CA 90042

3 549‐302‐9012 235 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1025 306 CHESTNUT AVE,  LOS ANGELES, CA 90042

APN Evacuation Table



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

3 549‐303‐1017 6812 CRESCENT ST,  LOS ANGELES, CA 90042

3 549‐303‐1022 318 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐3025 400 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1014 6725 PRINCESS DR,  LOS ANGELES, CA 90042

3 549‐303‐1020 324 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1019 326 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1027 300 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1024 312 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1011 307 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1013 6729 PRINCESS DR,  LOS ANGELES, CA 90042

3 549‐303‐1018 324 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1009 311 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1900 N/A

3 549‐303‐1016 6816 CRESCENT ST,  LOS ANGELES, CA 90042

3 549‐303‐1026 6815 PRINCESS DR,  LOS ANGELES, CA 90042

3 549‐303‐1023 320 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1021 322 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1004 327 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1007 319 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 549‐303‐1002 6720 CRESCENT ST,  LOS ANGELES, CA 90042

3 549‐303‐1003 6728 CRESCENT ST,  LOS ANGELES, CA 90042

3 549‐303‐2020 401 CHESTNUT AVE,  LOS ANGELES, CA 90042

3 531‐100‐1038 1 PASADENA AVE,  SOUTH PASADENA, CA 91030

3 531‐100‐1015 1 PASADENA AVE,  SOUTH PASADENA, CA 91030

3 531‐100‐1010 1001 ARROYO VERDE RD,  SOUTH PASADENA, CA 91030

3 549‐203‐8025 101 BRIDEWELL ST,  LOS ANGELES, CA 90042

4 531‐200‐1900 N/A

5 549‐202‐1013 337 S. AVENUE 60,  LOS ANGELES, CA 90042

5 549‐202‐1012 327 S. AVENUE 60,  LOS ANGELES, CA 90042

5 549‐202‐6018 N/A

5 549‐202‐6017 6127 ECHO ST,  LOS ANGELES, CA 90042

5 549‐203‐1018 6436 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐202‐8011 6222 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8012 6218 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8013 6214 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8014 6210 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8010 6228 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐203‐1021 6424 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐202‐2014 6036 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2012 6048 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2010 6056 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2011 6050 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2009 6060 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2007 6070 HAYES AVE,  LOS ANGELES, CA 90042



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

5 549‐202‐2013 6038 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐2008 6066 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐8015 6208 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐203‐0013 350 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0012 346 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0011 340 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0010 336 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0007 324 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0009 332 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0008 328 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0005 316 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0006 320 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐2030 217 S. AVENUE 64,  LOS ANGELES, CA 90042

5 549‐202‐0001 6028 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐7003 6209 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐7002 6203 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐7001 6202 ECHO ST,  LOS ANGELES, CA 90042

5 549‐202‐6019 6119 ECHO ST,  LOS ANGELES, CA 90042

5 549‐202‐8020 6204 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8006 6238 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8019 6234 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐8009 6232 BERTHA ST,  LOS ANGELES, CA 90042

5 549‐202‐7005 6217 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐203‐2009 6327 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐2011 6337 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐2010 6331 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐2007 6319 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐2005 6315 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐2004 6311 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0015 6332 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0003 6316 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0014 6328 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0002 6320 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0004 310 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐203‐0001 6324 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐203‐0016 6334 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐202‐9009 6310 ARROYO GLEN ST,  LOS ANGELES, CA 90042

5 549‐202‐9008 309 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9005 325 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9006 321 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9007 315 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9004 329 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9003 333 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9001 347 S. AVENUE 63,  LOS ANGELES, CA 90042
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5 549‐202‐9002 337 S. AVENUE 63,  LOS ANGELES, CA 90042

5 549‐202‐9023 6200 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9021 6208 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9022 6204 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9020 6212 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9019 6216 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9018 6220 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐202‐9017 6226 HAYES AVE,  LOS ANGELES, CA 90042

5 549‐203‐1006 6427 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1005 6419 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1004 6417 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1003 6411 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1002 6407 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1001 6401 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1023 6416 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1022 6420 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1027 234 S. AVENUE 64,  LOS ANGELES, CA 90042

5 549‐203‐1026 226 S. AVENUE 64,  LOS ANGELES, CA 90042

5 549‐203‐1024 218 S. AVENUE 64,  LOS ANGELES, CA 90042

5 549‐203‐1025 222 S. AVENUE 64,  LOS ANGELES, CA 90042

5 549‐203‐1900 N/A

5 549‐203‐1031 N/A

5 549‐203‐1030 6432 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐1028 6428 LA RIBA WAY,  LOS ANGELES, CA 90042

5 549‐203‐2008 6323 ARROYO GLEN ST,  LOS ANGELES, CA 90042

6 549‐200‐6018 5745 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐5006 372 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐5018 384 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6027 375 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐4026 5716 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐7008 5783 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐201‐9009 327 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐201‐9008 319 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐201‐9010 333 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐201‐9029 5909 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐201‐9015 5915 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐201‐9013 5901 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐201‐9014 5907 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐9033 5847 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐9034 5851 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐9035 342 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐200‐9031 5837 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐9030 5833 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐201‐9031 5930 BENNER ST,  LOS ANGELES, CA 90042
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6 546‐801‐3062 5220 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3063 5224 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3060 5225 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3061 5210 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 549‐200‐3010 5741 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐3009 5735 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐3006 5727 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4027 211 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐4015 5700 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4016 5708 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4025 5722 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4024 5728 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4022 5730 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐4012 223 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1900 N/A

6 546‐803‐1902 N/A

6 546‐803‐1011 250 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1012 254 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1010 244 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1016 227 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1018 219 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1017 221 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1015 233 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1014 237 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1030 260 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1028 305 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1026 310 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐1025 312 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5022 303 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5005 368 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐5010 317 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐3019 5733 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐9036 324 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐200‐9026 328 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐200‐9027 332 S. AVENUE 59,  LOS ANGELES, CA 90042

6 549‐200‐9032 5841 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7011 5773 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7010 5779 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐201‐9036 374 SHULTS ST,  LOS ANGELES, CA 90042

6 549‐201‐9028 5952 BENNER ST,  LOS ANGELES, CA 90042

6 549‐201‐9032 5960 BENNER ST,  LOS ANGELES, CA 90042

6 549‐201‐9038 5945 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐201‐9034 5941 ARROYO DR,  LOS ANGELES, CA 90042

6 531‐200‐7900 N/A



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

6 530‐100‐1900 N/A

6 549‐201‐9030 5938 BENNER ST,  LOS ANGELES, CA 90042

6 549‐200‐7017 315 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐9028 5829 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7005 5817 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7003 5809 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7004 5811 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7002 5805 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7001 5787 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐9029 5829 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐7020 5747 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7019 323 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐4003 5719 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐4004 5715 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7016 5749 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7022 5759 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7015 5753 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7021 5763 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7013 5767 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7012 5771 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐7018 319 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6003 5758 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6006 5750 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6007 5748 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6011 367 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6008 5746 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6019 5765 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐6025 5779 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐6009 361 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6012 371 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6002 5762 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6023 5791 ARROYO DR,  LOS ANGELES, CA 90042

6 549‐200‐6015 N/A

6 549‐200‐6010 363 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐6001 5764 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6024 5788 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6005 5752 OMAHA ST,  LOS ANGELES, CA 90042

6 549‐200‐6017 5776 OMAHA ST,  LOS ANGELES, CA 90042

6 546‐801‐3050 247 TERRACE 52,  LOS ANGELES, CA 90042

6 546‐801‐3052 238 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3054 250 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3051 241 TERRACE 52,  LOS ANGELES, CA 90042

6 546‐801‐3049 251 TERRACE 52,  LOS ANGELES, CA 90042

6 546‐801‐3048 257 TERRACE 52,  LOS ANGELES, CA 90042
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6 546‐801‐3059 274 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3053 246 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3083 260 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3047 261 TERRACE 52,  LOS ANGELES, CA 90042

6 546‐801‐3055 256 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3058 270 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3045 281 S. AVENUE 52,  LOS ANGELES, CA 90042

6 546‐801‐3043 226 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9026 406 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3005 224 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3068 5428 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3076 318 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3039 217 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐8019 310 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐8020 231 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9001 255 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3026 245 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3069 5422 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐802‐8011 232 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3028 231 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐8028 211 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9032 317 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3001 N/A

6 546‐802‐8018 306 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9017 360 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9022 309 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3037 238 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3020 281 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9023 315 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3018 5411 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3065 5408 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3003 N/A

6 546‐802‐8015 302 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐8022 314 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3008 242 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3021 279 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9005 265 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3071 5412 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐802‐8027 249 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9020 301 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3011 260 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3067 310 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3900 N/A

6 546‐802‐9025 400 S. AVENUE 56,  LOS ANGELES, CA 90042
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6 546‐801‐3034 203 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9031 424 N. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3010 258 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3012 264 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3033 207 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9028 414 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3016 280 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐8029 224 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9027 410 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3064 5400 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐802‐9014 273 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3019 5407 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3029 227 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9002 330 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3004 216 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3032 211 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐801‐3077 330 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐8010 234 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9011 350 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐8021 237 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9004 332 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9019 287 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐8016 221 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3013 268 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9021 303 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3024 259 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9018 279 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3015 278 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3009 250 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐9029 418 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3002 206 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐802‐8017 225 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3025 249 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9006 340 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9012 269 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3017 5423 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3006 228 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3023 261 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9003 261 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3070 5416 GLEN ELLEN PL,  LOS ANGELES, CA 90042

6 546‐801‐3027 237 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9013 352 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐802‐9015 356 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐801‐3014 274 S. AVENUE 55,  LOS ANGELES, CA 90042



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

6 546‐801‐3038 236 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐801‐3022 263 S. AVENUE 54,  LOS ANGELES, CA 90042

6 546‐802‐9016 277 S. AVENUE 55,  LOS ANGELES, CA 90042

6 546‐803‐1029 301 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐1027 311 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0022 411 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0010 331 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0031 326 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0018 5704 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0004 321 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0019 5708 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0011 344 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0016 350 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0008 327 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0025 5705 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0013 346 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0032 5609 CARLOTA BLVD,  LOS ANGELES, CA 90042

6 546‐803‐0012 341 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0017 360 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0015 348 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0006 325 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0023 5713 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0030 415 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0020 5712 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0026 5701 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0021 5717 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0007 330 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0024 5709 VIA MARISOL,  LOS ANGELES, CA 90042

6 546‐803‐0009 334 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0028 5621 CARLOTA BLVD,  LOS ANGELES, CA 90042

6 546‐803‐0014 345 S. AVENUE 56,  LOS ANGELES, CA 90042

6 546‐803‐0027 404 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0001 314 S. AVENUE 57,  LOS ANGELES, CA 90042

6 546‐803‐0002 317 S. AVENUE 56,  LOS ANGELES, CA 90042

6 549‐200‐5012 323 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5011 319 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5017 376 LESLIE WAY,  LOS ANGELES, CA 90042

6 549‐200‐5024 329 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5023 327 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5021 331 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5015 335 S. AVENUE 57,  LOS ANGELES, CA 90042

6 549‐200‐5020 5698 VIA MARISOL,  LOS ANGELES, CA 90042

6 549‐200‐5019 390 LESLIE WAY,  LOS ANGELES, CA 90042

6 546‐801‐3066 5432 GLEN ELLEN PL,  LOS ANGELES, CA 90042



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

6 549‐200‐4084 241 S. AVENUE 57, APT 0110, LOS ANGELES, CA 90042

6 549‐200‐4121 241 S. AVENUE 57, APT 0213, LOS ANGELES, CA 90042

6 549‐200‐4078 241 S. AVENUE 57, APT 0104, LOS ANGELES, CA 90042

6 549‐200‐4096 241 S. AVENUE 57, APT 0122, LOS ANGELES, CA 90042

6 549‐200‐4091 241 S. AVENUE 57, APT 0117, LOS ANGELES, CA 90042

6 549‐200‐4106 241 S. AVENUE 57, APT 0132, LOS ANGELES, CA 90042

6 549‐200‐4115 241 S. AVENUE 57, APT 0207, LOS ANGELES, CA 90042

6 549‐200‐4080 241 S. AVENUE 57, APT 0106, LOS ANGELES, CA 90042

6 549‐200‐4090 241 S. AVENUE 57, APT 0116, LOS ANGELES, CA 90042

6 549‐200‐4103 241 S. AVENUE 57, APT 0129, LOS ANGELES, CA 90042

6 549‐200‐4104 241 S. AVENUE 57, APT 0130, LOS ANGELES, CA 90042

6 549‐200‐4077 241 S. AVENUE 57, APT 0102, LOS ANGELES, CA 90042

6 549‐200‐4101 241 S. AVENUE 57, APT 0127, LOS ANGELES, CA 90042

6 549‐200‐4112 241 S. AVENUE 57, APT 0204, LOS ANGELES, CA 90042

6 549‐200‐4079 241 S. AVENUE 57, APT 0105, LOS ANGELES, CA 90042

6 549‐200‐4089 241 S. AVENUE 57, APT 0115, LOS ANGELES, CA 90042

6 549‐200‐4086 241 S. AVENUE 57, APT 0112, LOS ANGELES, CA 90042

6 549‐200‐4117 241 S. AVENUE 57, APT 0209, LOS ANGELES, CA 90042

6 549‐200‐4122 241 S. AVENUE 57, APT 0214, LOS ANGELES, CA 90042

6 549‐200‐4113 241 S. AVENUE 57, APT 0205, LOS ANGELES, CA 90042

6 549‐200‐4120 241 S. AVENUE 57, APT 0212, LOS ANGELES, CA 90042

6 549‐200‐4099 241 S. AVENUE 57, APT 0125, LOS ANGELES, CA 90042

6 549‐200‐4095 241 S. AVENUE 57, APT 0121, LOS ANGELES, CA 90042

6 549‐200‐4116 241 S. AVENUE 57, APT 0208, LOS ANGELES, CA 90042

6 549‐200‐4088 241 S. AVENUE 57, APT 0114, LOS ANGELES, CA 90042

6 549‐200‐4105 241 S. AVENUE 57, APT 131, LOS ANGELES, CA 90042

6 549‐200‐4087 241 S. AVENUE 57, APT 0113, LOS ANGELES, CA 90042

6 549‐200‐4085 241 S. AVENUE 57, APT 111, LOS ANGELES, CA 90042

6 549‐200‐4118 241 S. AVENUE 57, APT 0210, LOS ANGELES, CA 90042

6 549‐200‐4119 241 S. AVENUE 57, APT 0211, LOS ANGELES, CA 90042

6 549‐200‐4111 241 S. AVENUE 57, APT 0203, LOS ANGELES, CA 90042

6 549‐200‐4076 241 S. AVENUE 57, APT 0101, LOS ANGELES, CA 90042

6 549‐200‐4108 241 S. AVENUE 57, APT 0134, LOS ANGELES, CA 90042

6 549‐200‐4094 241 S. AVENUE 57, APT 0120, LOS ANGELES, CA 90042

6 549‐200‐4114 241 S. AVENUE 57, APT 0206, LOS ANGELES, CA 90042

6 549‐200‐4082 241 S. AVENUE 57, APT 0108, LOS ANGELES, CA 90042

6 549‐200‐4107 241 S. AVENUE 57, APT 0133, LOS ANGELES, CA 90042

6 549‐200‐4110 241 S. AVENUE 57, APT 0202, LOS ANGELES, CA 90042

6 549‐200‐4109 241 S. AVENUE 57, APT 0201, LOS ANGELES, CA 90042

6 549‐200‐4081 241 S. AVENUE 57, APT 0107, LOS ANGELES, CA 90042

6 549‐200‐4098 241 S. AVENUE 57, APT 0124, LOS ANGELES, CA 90042

6 549‐200‐4100 241 S. AVENUE 57, APT 0126, LOS ANGELES, CA 90042

6 549‐200‐4093 241 S. AVENUE 57, APT 0119, LOS ANGELES, CA 90042

6 549‐200‐4092 241 S. AVENUE 57, APT 118, LOS ANGELES, CA 90042



Evacuation 

Area #
APN # Parcel Address

APN Evacuation Table

6 549‐200‐4083 241 S. AVENUE 57, APT 0109, LOS ANGELES, CA 90042

6 549‐200‐4097 241 S. AVENUE 57, APT 0123, LOS ANGELES, CA 90042

6 549‐200‐4102 241 S. AVENUE 57, APT 0128, LOS ANGELES, CA 90042
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 Evacuation Area Detailed Map 1 B.1
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B-2 

Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for a residential structure adjacent to this unimproved section of the Arroyo Seco Channel. 

The residential structure appears to have been constructed within the natural boundaries of the Arroyo 

Seco Channel and may be subject to flooding without the channel being overtopped. Potentially 

threatening flood conditions are anticipated for this structure when the channel reaches a flow rate of 

approximately 11,000 cfs. 

Given that the structure is located within the natural boundaries of the channel, flood delineations are 

not depicted in the figure on the previous page; however, examination of the water surface elevations 

generated in the previous hydraulic analysis indicate that when the maximum anticipated Capital Flood 

Event flow rate of 18,352 cfs is reached in this location, the structure may be inundated to a depth of 

approximately 3.6’. 

One (1) parcel with a residential structure was identified to be within the anticipated flood limits 

depicted in Evacuation Area Detailed Map 1. In order to provide a flood warning time of eight-hours for 

this evacuation area, flood response efforts should commence when the water surface elevation at the 

Devils Gate Dam reaches an elevation of 1069.7’ during a Capital Flood Event. Specific information about 

this parcel, including the Assessor Parcel Number and Address, is located in Appendix A of this report.  
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 Evacuation Area Detailed Map 2 B.2
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Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for several residential streets and structures adjacent to the Arroyo Seco Channel in 

Evacuation Area Detailed Map 2. Overtopping of the existing Arroyo Seco Channel in this area begins 

when the channel reaches a flow rate of approximately 13,800 cfs. When the maximum anticipated 

Capital Flood Event flow rate of 18,474 cfs is reached in this location, the maximum water surface 

elevation anticipated is 2.3’ above the top of the left channel bank. 

Seven (7) parcels with residential structures were identified to be within the anticipated flood limits 

depicted in Evacuation Area Detailed Map 2. In order to provide a flood warning time of eight-hours for 

this evacuation area, flood response efforts should commence when the water surface elevation at the 

Devils Gate Dam reaches an elevation of 1070.0’ during a Capital Flood Event. Specific information about 

these parcels, including Assessor Parcel Numbers and Addresses, is located in Appendix A of this report. 
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 Evacuation Area Detailed Map 3 B.3
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Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for the 110 Freeway as well as several residential streets and structures adjacent to the 

Arroyo Seco Channel in Evacuation Area Detailed Map 3. A portion of the overtopping flow is anticipated 

to continue flowing down the 110 Freeway but is not anticipated to negatively affect additional 

structures. Overtopping of the existing Arroyo Seco Channel in this area begins when the channel 

reaches a flow rate of approximately 5,600 cfs. When the maximum anticipated Capital Flood Event flow 

rate of 18,818 cfs is reached in this location, the maximum water surface elevation anticipated is 6.0’ 

above the top of the right channel bank and 4.8’ above the top of the left channel bank. 

Sixty-two (62) parcels with residential or commercial structures were identified to be within the 

anticipated flood limits depicted in Evacuation Area Detailed Map 3. In order to provide a flood warning 

time of eight-hours for this evacuation area, flood response efforts should commence when the water 

surface elevation at the Devils Gate Dam reaches an elevation of 1069.5’ during a Capital Flood Event. 

Specific information about these parcels, including Assessor Parcel Numbers and Addresses, is located in 

Appendix A of this report. 
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 Evacuation Area Detailed Map 4 B.4
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Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for a single structure adjacent to the Arroyo Seco Channel in Evacuation Area Detailed Map 

4. Overtopping of the existing Arroyo Seco Channel in this area begins when the channel reaches a flow 

rate of approximately 12,200 cfs. When the maximum anticipated Capital Flood Event flow rate of 

18,818 cfs is reached in this location, the maximum water surface elevation anticipated is 4.8’ above the 

top of the left channel bank. 

One (1) parcel with a structure was identified to be within the anticipated flood limits depicted in 

Evacuation Area Detailed Map 4. In order to provide a flood warning time of eight-hours for this 

evacuation area, flood response efforts should commence when the water surface elevation at the 

Devils Gate Dam reaches an elevation of 1069.8’ during a Capital Flood Event. Specific information about 

this parcel, including the Assessor Parcel Number and Address, is located in Appendix A of this report. 
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 Evacuation Area Detailed Map 5 B.5
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Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for the 110 Freeway as well as several residential streets and structures adjacent to the 

Arroyo Seco Channel in Evacuation Area Detailed Map 5. A portion of the flow is anticipated to continue 

down the 110 Freeway and adjacent natural area, but is not anticipated to negatively affect additional 

structures. Overtopping of the existing Arroyo Seco Channel in this area begins when the channel 

reaches a flow rate of approximately 8,700 cfs. When the maximum anticipated Capital Flood Event flow 

rate of 18,818 cfs is reached in this location, the maximum water surface elevation anticipated is 4.1’ 

above the top of the right channel bank. 

Eighty-six (86) parcels with residential or commercial structures were identified to be within the 

anticipated flood limits depicted in Evacuation Area Detailed Map 5. In order to provide a flood warning 

time of eight-hours for this evacuation area, flood response efforts should commence when the water 

surface elevation at the Devils Gate Dam reaches an elevation of 1069.7’ during a Capital Flood Event. 

Specific information about these parcels, including Assessor Parcel Numbers and Addresses, is located in 

Appendix A of this report. 
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 Evacuation Area Detailed Map 6 B.6
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Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated for the 110 Freeway as well as several residential streets and structures adjacent to the 

Arroyo Seco Channel in Evacuation Area Detailed Map 6. Overtopping of the existing Arroyo Seco 

Channel in this area begins when the channel reaches a flow rate of approximately 8,700 cfs. When the 

maximum anticipated Capital Flood Event flow rate of 18,818 cfs is reached in this location, the 

maximum water surface elevation anticipated is 6.2’ above the top of the left and right channel banks. 

Two-Hundred-Eighty-Six (286) parcels with residential or commercial structures were identified to be 

within the anticipated flood limits depicted in Evacuation Area Detailed Map 6. In order to provide a 

flood warning time of eight-hours for this evacuation area, flood response efforts should commence 

when the water surface elevation at the Devils Gate Dam reaches an elevation of 1069.7’ during a 

Capital Flood Event. Specific information about these parcels, including Assessor Parcel Numbers and 

Addresses, is located in Appendix A of this report. 
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Appendix C – 110 Freeway Closure C-1  

 

C.1 110 Freeway Closure 
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C-2 

Per information in the previously performed hydraulic analysis, potential negative flooding effects are 

anticipated along several portions of the 110 Freeway. In order to protect motorists from these flooding 

impacts, CALTRANS should coordinate the temporary closure of the 110 Freeway between East Avenue 

43 and Orange Grove Avenue as illustrated by the red line work on the previous page.  

All 110 Freeway onramps between East Avenue 43 and Orange Avenue should be temporarily closed 

during overtopping events generated by the Capital Flood Event. Onramp closures at the extreme east 

and west ends of the 110 Freeway closure (East Avenue 43 and Orange Grove Avenue) are illustrated in 

the pages that follow. Additional onramp closures located between East Avenue 43 and Orange Grove 

Avenue are illustrated in Appendix B of this report.  
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C.2 East Avenue 43 – 110 Freeway Onramp Closure 
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C.3 Orange Grove Avenue – 100 Freeway Onramp Closure 
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Appendix D – Recognizing Flood Conditions

 

D‐1

D.1. Recognizing Flood Conditions 
 

In order to facilitate the execution of appropriate flood response efforts, it is necessary to have a system 

capable of recognizing conditions that are anticipated to generate flooding  in a manner that allows for 

action  to  be  taken  before  the  flooding  begins.  Per  discussions  held  with  the  Los  Angeles  County 

Department  of  Public Works,  it has been determined  that  a  system  capable  of  recognizing potential 

flood conditions at 8‐hours, 4‐hours, and 1‐hour prior to channel overtopping is adequate for this Flood 

Hazard Warning and Contingency Plan. 

 

Through  analysis  of  the  previously  performed  hydrologic  and  hydraulic  analyses,  a  system  that 

associates  overtopping  flow  rates  at  each  identified  evacuation  area  with  water  surface  elevations 

occurring  behind  the  Devils  Gate  Dam  8‐hours,  4‐hours,  and  1‐hour  prior  to  downstream  channel 

overtopping has been developed.  This association will allow for conditions associated with anticipated 

Capital Flood Event flooding to be identified from a single observation point at the Devils Gate Dam. 

 

D.2. Associating Evacuation Areas with Appropriate HEC‐RAS and WMS Data 
 

Developing  this  system  required  a  substantial  amount  of  information  associated with  the  previously 

performed hydrologic and hydraulic analyses. Before information from these previous analyses could be 

appropriately applied to each identified evacuation area, it was necessary to associate each evacuation 

area  with  the  appropriate  HEC‐RAS  channel  station  and  WMS  outlet  node.  This  association  was 

performed  by  utilizing  aerial  imagery  to  relate  the  evacuation  areas  and WMS  outlet  nodes  to  the 

georeferenced  HEC‐RAS model. With  each  evacuation  area  now  associated with  a  HEC‐RAS  channel 

station  as well  as  a WMS  outlet  node,  the  necessary  information  required  from  the  hydrologic  and 

hydraulic analyses could be applied to the evacuation areas.  

 

D.3. Identifying Overtopping Flow Rates at Evacuation Areas 
 

In developing a system capable of recognizing potential flood conditions, it was necessary to identify the 

flow rates at which channel overtopping occurs for each identified evacuation area. These overtopping 

flow  rates  represent  the minimum  flow  rate  that  causes  overtopping  of  the  channel  in  a  particular 

evacuation area. These overtopping  flow  rates have been determined per  information obtained  from 

the previously performed hydraulic analysis. 
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Appendix D – Recognizing Flood Conditions

 

D‐3

Example:  For  Evacuation  Area  1,  the  travel  time  from  the  Dam  outlet  to  the  evacuation  area  was 

calculated at 8 minutes; therefore, the flow released by the Dam outlet at 1147 minutes corresponds to 

the Evacuation Area 1 overtopping flow of 11,000 cfs that occurs at 1155 minutes. 

 

In order to provide the necessary flood warning time of 8‐hours, 4‐hours, and 1‐hour to each evacuation 

area, the time at which observation of water surface elevations behind the Dam need to be observed 

was further modified by the formula below. 

 

Time at Dam Outlet = Time Overtopping Flow Occurs + Travel Time – Desired Warning Time 

 

Example: For Evacuation Area 1, this formula reads as follows  

8‐hr Warning:  683 minutes = 1155 minutes + 8 minutes ‐ 480 minutes  

4‐hr Warning:  923 minutes = 1155 minutes + 8 minutes ‐ 240 minutes  

1‐hr Warning:  1103 minutes = 1155 minutes + 8 minutes ‐ 60 minutes  

 

D.6. Time vs Water Surface Elevation Behind Devils Gate Dam 
 

With overtopping flows for each evacuation area now associated with a specific time at the upstream 

Devils  Gate  Dam,  a  Time  vs Water  Surface  Elevation  Behind  Devils  Gate  Dam  relationship  can  be 

established  through examination of  the Dam Outflow hydrograph  from  the previous hydrologic study. 

This  relationship allows  for potential  flood conditions  to be  linked  to water  surface elevations behind 

the Devils Gate Dam. The pages that follow include a table of the Flood Recognition Calculations as well 

as a Time vs Water Surface Elevation Behind Devils Gate Dam Graph which were utilized to develop this 

system. 

 



1 Evacuation 

Area

2 Minimum 

Overtopping 

Flow (cfs)

3 Associated 

HEC‐RAS 

Channel 

Station

4 Travel Time from 

Dam Outlet to HEC‐

RAS Station 

(minutes)

5 Associated WMS 

Outlet Node

6 Time Overtopping 

Flow Occurs at 

WMS Node 

(minutes)

7 Desired 

Warning Time 

(minutes)

8 Time at Dam 

Outlet 

(minutes)

9 Associated Water 

Surface Elevation at 

Devils Gate Dam (ft)

1 11,000 2801.33 8 Lower 1 ‐ 194A 1,155 480 683 1,069.7'

2 13,800 2573.52 12 Lower 2 ‐ 27CD 1,250 480 782 1,070.0'

3 5,600 2153 16 Lower 2 ‐ 58AH 995 480 531 1,069.5'

4 12,200 1816.66 17 Lower 2 ‐ 73AJ 1,155 480 692 1,069.8'

5 8,700 1755 18 Lower 2 ‐ 73AJ 1,130 480 668 1,069.7'

6 8,700 1530 19 Lower 2 ‐ 91AK 1,125 480 664 1,069.7'

7. Per discussion with the Los Angeles County Department of Public Works, a warning time of 480 minutes has been selected.

8. The time at the Dam Outlet represents the time at which the Dam conditions will need to be observed and acted upon in order to provide a 480 minute warning time 

9. Water surface elevations occurring behind the Dam eight hours (480 minutes) prior to the anticipated overtopping event have been determined through analysis of 

WMS Information

2. The minimum overtopping flow represents the minimum flow rate that causes overtopping of the channel in this evacuation area. These flow rates were determined 

3. The most upstream HEC‐RAS river station associated with the identified evacuation area.

4. The travel time from the Dam Outlet to the associated HEC‐RAS channel station represents the travel time of the peak Capital Storm flow rate from the Dam outflow 

5. The WMS outlet node associated with the identified evacuation area.

6. The hydrograph for the associated WMS outlet node was reviewed in order to determine the time corresponding with the minimum overtopping flow.

 8 Hour Warning ‐ Flood Recognition Calculations

1. Evacuation Areas have been identified as areas of Channel overtopping that threaten existing residential or commercial structures. It is recommended these areas be 

HEC‐RAS Information Dam Condition for 8 Hour Warning



1 Evacuation 

Area

2 Minimum 

Overtopping 

Flow (cfs)

3 Associated 

HEC‐RAS 

Channel 

Station

4 Travel Time from 

Dam Outlet to HEC‐

RAS Station 

(minutes)

5 Associated WMS 

Outlet Node

6 Time Overtopping 

Flow Occurs at 

WMS Node 

(minutes)

7 Desired 

Warning Time 

(minutes)

8 Time at Dam 

Outlet 

(minutes)

9 Associated Water 

Surface Elevation at 

Devils Gate Dam (ft)

1 11,000 2801.33 8 Lower 1 ‐ 194A 1,155 240 923 1,070.4'

2 13,800 2573.52 12 Lower 2 ‐ 27CD 1,250 240 1,022 1,070.8'

3 5,600 2153 16 Lower 2 ‐ 58AH 995 240 771 1,070.0'

4 12,200 1816.66 17 Lower 2 ‐ 73AJ 1,155 240 932 1,070.4'

5 8,700 1755 18 Lower 2 ‐ 73AJ 1,130 240 908 1,070.4'

6 8,700 1530 19 Lower 2 ‐ 91AK 1,125 240 904 1,070.3'

9. Water surface elevations occurring behind the Dam four hours (240 minutes) prior to the anticipated overtopping event have been determined through analysis of 

3. The most upstream HEC‐RAS river station associated with the identified evacuation area.

4. The travel time from the Dam Outlet to the associated HEC‐RAS channel station represents the travel time of the peak Capital Storm flow rate from the Dam outflow 

5. The WMS outlet node associated with the identified evacuation area.

6. The hydrograph for the associated WMS outlet node was reviewed in order to determine the time corresponding with the minimum overtopping flow.

7. Per discussion with the Los Angeles County Department of Public Works, a warning time of 240 minutes has been selected.

8. The time at the Dam Outlet represents the time at which the Dam conditions will need to be observed and acted upon in order to provide a 240 minute warning time 

 4 Hour Warning ‐ Flood Recognition Calculations

HEC‐RAS Information WMS Information Dam Condition for 4 Hour Warning

1. Evacuation Areas have been identified as areas of Channel overtopping that threaten existing residential or commercial structures. It is recommended these areas be 

2. The minimum overtopping flow represents the minimum flow rate that causes overtopping of the channel in this evacuation area. These flow rates were determined 



1 Evacuation 

Area

2 Minimum 

Overtopping 

Flow (cfs)

3 Associated 

HEC‐RAS 

Channel 

Station

4 Travel Time from 

Dam Outlet to HEC‐

RAS Station 

(minutes)

5 Associated WMS 

Outlet Node

6 Time Overtopping 

Flow Occurs at 

WMS Node 

(minutes)

7 Desired 

Warning Time 

(minutes)

8 Time at Dam 

Outlet 

(minutes)

9 Associated Water 

Surface Elevation at 

Devils Gate Dam (ft)

1 11,000 2801.33 8 Lower 1 ‐ 194A 1,155 60 1,103 1,071.3'

2 13,800 2573.52 12 Lower 2 ‐ 27CD 1,250 60 1,202 1,072.6'

3 5,600 2153 16 Lower 2 ‐ 58AH 995 60 951 1,070.5'

4 12,200 1816.66 17 Lower 2 ‐ 73AJ 1,155 60 1,112 1,071.4'

5 8,700 1755 18 Lower 2 ‐ 73AJ 1,130 60 1,088 1,071.2'

6 8,700 1530 19 Lower 2 ‐ 91AK 1,125 60 1,084 1,071.2'

9. Water surface elevations occurring behind the Dam one hour (60 minutes) prior to the anticipated overtopping event have been determined through analysis of the 

3. The most upstream HEC‐RAS river station associated with the identified evacuation area.

4. The travel time from the Dam Outlet to the associated HEC‐RAS channel station represents the travel time of the peak Capital Storm flow rate from the Dam outflow 

5. The WMS outlet node associated with the identified evacuation area.

6. The hydrograph for the associated WMS outlet node was reviewed in order to determine the time corresponding with the minimum overtopping flow.

7. Per discussion with the Los Angeles County Department of Public Works, a warning time of 60 minutes has been selected.

8. The time at the Dam Outlet represents the time at which the Dam conditions will need to be observed and acted upon in order to provide a 60 minute warning time 

 1 Hour Warning ‐ Flood Recognition Calculations

HEC‐RAS Information WMS Information Dam Condition for 1 Hour Warning

1. Evacuation Areas have been identified as areas of Channel overtopping that threaten existing residential or commercial structures. It is recommended these areas be 

2. The minimum overtopping flow represents the minimum flow rate that causes overtopping of the channel in this evacuation area. These flow rates were determined 
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Time vs Water Surface Elevation Behind Devils Gate Dam ‐ 8 Hour Warning

Time vs Dam Elevation

Evacuation Area 1,5,6

Evacuation Area 2

Evacuation Area 3

Evacuation Area 4

Note: Time vs Dam Elevation data in this graph is representative of conditions occuring during the 4th day  of the Capital Storm Event . This relationship was developed 
based on information  obtained  from  HEC‐HMS data produced in the previous hydrologic study.
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January 3, 2012

TO: Christopher Stone

FROM: Ken Zimmer
Water Conservation Planning Section

DEVIL’S GATE DAM AND RESERVOIR
WATER CONSERVATION
PROJECT CONCEPT REPORT

Background

Devil’s Gate Dam is located in the Arroyo Seco Watershed at Devil’s Gate gorge in the
City of Pasadena within the Raymond Basin and has a drainage area of 31.9 square
miles. The facility was rehabilitated in 1997 to meet modern seismic and probable
maximum flood standards required by the California Department of Water Resources
Divis ion of Safety of Dams. The project included construction of a new spillway. The
new spillway is at elevation 1,040.5 feet, which allows for approximately 750 acre-feet
(af) of storage as of April 2010.

The 2009 Station Fire burned nearly the entire Devil’s Gate Dam and Reservoir
Tributary Watershed. The mudflows from the 2009-10 winter resulted in an increase of
10 to 15 feet of sediment across the reservoir. Currently a project to clean out the
reservoir is beingplanned and is tentatively scheduled to begin in the summer of 2014.
After the cleanout, the storage capacity will be 1,730 af.

Sixty-three years of historical records show that Devil’s Gate Reservoir has an average
annual outflow of 6,900 af. The outflow passes through the dam to the Los Angeles
River and is wasted to the ocean.

The Project

This concept proposes to conserve stormwater by holding a reservoir pool behind
Devil’s Gate Dam and diverting the water to Eaton Wash Dam and Eaton Wash
Spreading Grounds for poststorm groundwater recharge. Based on the available
storage capacity of Devil’s Gate Dam, an estimated 4,500 af can be captured annually
for water conservation. A split valve connected to the pump will allow for a possible
future connection to the Arroyo Seco Spreading Grounds.
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Pump Locations

Alternative A - The pump will be attached to the upstream face of the dam above the
lowest point of the reservoir to capture the maximum amount of water. A three-stage
vertical turbine pump (25 cubic feet per second (cfs), 450 feet of total head) will be
situated at base elevation 996 feet in the Devil’s Gate Reservoir (Attachment A). The
motor will be placed above the pump shaft at elevation 1,070 feet.

Alternative B - Install the pump inside the existing outlet tunnel and tower on the east
sideof the dam. The same type of pump will be used and the base of the pump will be
located at an elevation of 1,012 feet. Approximately 14 af of stormwater stored behind
the dam would be unavailable by placing the pump at this higher elevation. The motor
anddriver will be located at an elevation of 1,070 feet inside the existing control house.
A 30-inch pipeline will run easterly beneath the bridge across the crest of the dam to
divert flows to Eaton Wash Dam.

Alternative Pipeline Alignments

Alternative 1 - Pump the stored water out of the reservoir and convey it through a
combination of a new pipeline and an existing storm drain to Eaton Wash Dam and
Reservoir. Eaton Wash Dam and Reservoir is located approximately 4 miles east of
Devil’s Gate Dam. Eaton Wash Dam currently has a storage capacityof 660 af at the
spillway elevation of 887.5 feet. The storage pool in the reservoir will allow for
controlled releases to downstream water conservation facilities, Eaton Wash Spreading
Grounds, and Eaton Spreading Basin within the Raymond and Main San Gabriel
Basins. Eaton Wash Dam has no storage restrictions.

Approximately 20,500 feet of 30-inch steel pipe willbe installed within the right of wayof
public streets. The 30-inch diameterpipe has an estimated capacity of 25 cfs. Portions
of the westerly 17,000 feet of pipe from the dam to the intersection of Michigan Avenue
and New York Drive will be under pressure. The line will then gravity flow 3,500 feet
and discharge into the existing Fair Oaks Relief Drain (45 inches to 78 inches
Reinforced Concrete Pipe). The existing drain ends at the corner of New York Drive
and Altadena Drive and would then be connected to a new section of pipeline down
NewYork Drive and outlet into the Eaton Wash Reservoir. Slidegates will also need to
be installed between the new pipeline and the existing drain to control the flow during
storms. With this alternative, there would bewater qualityconcerns and the pump could
not be operated during storm events because the existing storm drain was designed to
handle storm flows. Excess flows from pumping thewaterbetween dams could possibly
cause the storm drain to overflow.
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Alternative 2 - Pump the water directly to the Eaton Wash Spreading Grounds.
Thirty-one thousand feet of new 30-inch steel pipe will be installed along Woodbury
Road and Washington Boulevard. About 23,000 feet of the pipe will be under pressure
and the other portion will gravity flow into the Eaton WashChannel just upstream of the
drop inlet that flows into the spreading grounds. In addition to a longer pipeline, the
ability to pump water is controlled by the available storage in the spreading grounds and
less water would be conserved with this alternative.

Alternative 3 - Same pipe alignment as Alternative 1. It will consist of a dedicated
30-inch pipeline to pump the water from Devil’s Gate Reservoir to Eaton Wash
Reservoir. The new pipeline will be approximately 26,000 feet long. The pipeline will
have provis ions for future possible connections to utilize the pipe to deliver imported
water from East Raymond Basin to the west side of Pasadena.

The County’s Eaton Wash Spreading Grounds Improvement project was completed in
January 2011. The intake capacity was increased to 125 cfs and the basins have been
combined to enlarge the storage capacity to 575 af. An additional phase of the project
to further increase the basin size by approximately45 af and improve the intake channel
is currently in design to be constructed in the summer of 2012.

The City of Pasadena has a concept in their Master Plan to expand their Arroyo Seco
Spreading Grounds and construct a pipeline to pump water from the Devil’s Gate
Reservoir to spread at their facility. By partnering with the City of Pasadena, their
pipeline could be connected to the proposed project and save costs for both agencies.
These spreadinggrounds are locatedwithin the Devil’s Gate Reservoir approximately a
half mile north of the dam. The grounds currentlyconsist of 14 shallow basins with a
wetted area of 13 acres. Proposed improvements include expanding the grounds into
19 basins for a total of 26 acres, which would also increase the storage capacity from
30 to 104 af.

Flood control easements will need to be obtained for the areas where the new pipeline
will be installed.

Costs

The rangeof costs to construct the diversion system from the Devil’s Gate Reservoir to
Eaton Wash Reservoir is between $10 and $15 million.

Environmental

The project will require an environmental document. The necessary document will be
prepared and the environmental permits from United States Fish and Game, Regional
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Water Quality Control Board, and the United States Army Corps of Engineers will be
obtained during the project design. Also, a surface water diversion right permit to
spread the water will need to be obtained.

Recommendation

The preferred options are Alternative B for placement of the pump and Alternative 3 for
the pipe alignment. Placing the pump in the existing outlet tower would have less of a
structural and negative aesthetic impact on the dam. In addition, using a dedicated
pipeline to the Eaton Wash Reservoir would allow for better control of the storm flows
into our facilities and eliminate the storm drain capacity, interconnection and water
quality concerns that are associated with using an existing drain.

The project would divert water from Devil’s Gate Reservoir to Eaton Wash Reservoir,
providing an estimated 4,500 af of additionalwaterconserved at Eaton Wash Spreading
Grounds, Eaton Wash Basin or Arroyo Seco Spreading Grounds. The cost of
Alternative 3 is approximately $13 million with an annual water conservation benefit of
$2.48 million. The proposed project will increase local groundwater supplies and
reduce the region’s reliance on water imports, without compromising flood control
functions of the dams.

Several agencies have shown interest in the project including the City of Pasadena, the
Raymond Basin, and the Main San Gabriel Basin Watermaster. All interested parties
have reviewed the concept andwill be approached to discuss possible cost sharing for
project implementation. This project is entered in the Integrated Regional Water
Management Plan, and grants will be pursued.

AW
P:\wrd\WATER CONSERVATION\PROJECTS\Current\Devils Gate Pump Pipeline\DGPCR v2.docx



Greater Los AngelesCountyRegion Attachment 3

Devil’s Gate and Eaton
Stormwater Flood Management Project

Work Plan

Proposi tion 1E Grant Proposal 3- B Februa ry 2013

APPENDIX 3-B

Labor Compliance Program
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!

!E<I!*!0!

E64F;A@!;!%!BG3>;4!IAD=E!EG3<64F!FA!BD6H2;>;@8!I286!>2IE!
!

KiViZ! egZkV^a^c\! lV\Z! gViZh! Veean! id! Vaa! ejWa^X! ldg`h! XdcigVXih! Vh! hZi! [dgi]! ^c! EVWdg! <dYZ! KZXi^dch! .4/-!!
Zi! hZf+!VcY!^cXajYZ)!Wji!VgZ! cdi!a^b^iZY!id)! hjX]!ineZh!d[!ldg`!Vh!XdchigjXi^dc)!VaiZgVi^dc)!YZbda^i^dc)! gZeV^g)!dg!
bV^ciZcVcXZ! ldg`+! ! L]Z! =^k^h^dc! d[! EVWdg! KiVi^hi^Xh! VcY! JZhZVgX]! '=EKJ(! egZYZiZgb^cZh! i]Z! Veegdeg^ViZ!
egZkV^a^c\!lV\Z!gViZh![dg!eVgi^XjaVg!XdchigjXi^dc!igVYZh!VcY!XgV[ih!Wn!Xdjcin+!
!

9+!!! LneZh!d[!<dcigVXih!id!O]^X]!IgZkV^a^c\!OV\Z!JZfj^gZbZcih!9eean!!
!
9h!egdk^YZY!^c!EVWdg!<dYZ!KZXi^dc!.44.!Zi!hZf+)!V!EVWdg!<dbea^VcXZ!Igd\gVb!Vh!YZhXg^WZY!^c!
hjWY^k^h^dc!'W(!d[!hZXi^dc!.44.+2!d[!i]Z!EVWdg!<dYZ!h]Vaa!WZ!^c^i^ViZY!VcY!Zc[dgXZY!dc!Vaa!Veea^XVWaZ!
ejWa^X!ldg`h!egd_ZXih+!!Medc!VeegdkVa!Wn!i]Z!=^gZXidg!d[!i]Z!=ZeVgibZci!d[!BcYjhig^Va!JZaVi^dch)!i]^h!E<I!
h]Vaa!Veean!id!Vaa!hiVijiZh!i]Vi!gZfj^gZ!9lVgY^c\!;dY^Zh!id!]VkZ!V!E<I!id!l]^X]!i]Z!eVnbZci!d[!egZkV^a^c\!
lV\Zh!Veean!Vh!V!XdcY^i^dc!d[!egd_ZXi!Vji]dg^oVi^dc)!egd_ZXi![jcY^c\)!dg!jhZ!d[!heZX^[^ZY!XdcigVXi^c\!
Vji]dg^in+!!L]Z!=ZeVgibZci!d[!BcYjhig^Va!JZaVi^dchp!lZWh^iZ!h]Vaa!bV^ciV^c!V!a^hi!d[!hiVijiZh!gZfj^g^c\!E<I!
dkZgh^\]i+!!

!
;+!!! 9eea^XVWaZ!=ViZh![dg!>c[dgXZbZci!d[!i]Z!E<I!

!
L]Z!Veea^XVWaZ!YViZh![dg!Zc[dgXZbZci!d[!VlVgY^c\!WdYn!EVWdg!<dbea^VcXZ!Igd\gVbh!^h!ZhiVWa^h]ZY!Wn!
KZXi^dc!.31//!d[!i]Z!<Va^[dgc^V!<dYZ!d[!JZ\jaVi^dch+!!<dcigVXih!VgZ!cdi!hjW_ZXi!id!i]Z!_jg^hY^Xi^dc!d[!i]Z!
EVWdg!<dbea^VcXZ!Igd\gVb!jci^a!V[iZg!i]Z!egd\gVb!]Vh!gZXZ^kZY!VeegdkVa+!

!

!

E64F;A@!;;!%!4A?B6F;F;H6!3;55;@8!A@!BG3>;4!IAD=E!4A@FD24FE!
!

9aa! W^Y! VYkZgi^hZbZcih! 'dg! W^Y! ^ck^iVi^dch(! VcY! ejWa^X! ldg`h! XdcigVXih! h]Vaa! XdciV^c! Veegdeg^ViZ! aVc\jV\Z!
XdcXZgc^c\!i]Z!gZfj^gZbZcih!d[!i]Z!EVWdg! <dYZ+!!Gdi^XZ!d[!VeegdkVa!d[! Vc!9lVgY^c\!;dYn&h!EVWdg! <dbea^VcXZ!
Igd\gVb!h]Vaa!WZ!\^kZc!^c!i]Z!<Vaa![dg!;^Yh!VcY!^c!i]Z!XdcigVXi!dg!ejgX]VhZ!dgYZg!VcY!h]Vaa!Vahd!WZ!edhiZY!Vi!i]Z!_dW!
h^iZ+! !L]Z!Gdi^XZ!d[!Vc!VeegdkZY!EVWdg!<dbea^VcXZ!Igd\gVb!h]Vaa!XdciV^c)!Vi!i]Z!b^c^bjb)!i]Z!Z[[ZXi^kZ!YViZ!d[!
i]Z!=^gZXidg&h!^c^i^Va!dg![^cVa!VeegdkVa)!V!hiViZbZci!l]Zi]Zg!i]Z!a^b^iZY!ZmZbei^dc![gdb!egZkV^a^c\!lV\Zh!ejghjVci!
id!EVWdg!<dYZ!KZXi^dc!.44.+2'V(!Veea^Zh!id!XdcigVXih!jcYZg!i]Z!_jg^hY^Xi^dc!d[!i]Z!E<I)!V!iZaZe]dcZ!cjbWZg!id!XVaa!
[dg!^cfj^g^Zh)!fjZhi^dch)!dg!Vhh^hiVcXZ!l^i]!gZ\VgY!id!i]Z!E<I)!VcY!i]Z!cVbZ!d[!i]Z!V\Zci!dg!d[[^XZ!VYb^c^hiZg^c\!i]Z!
E<I+!!
!
!

E64F;A@!;;;!%!<A3!EF2DF!?66F;@8!
!

9[iZg!i]Z!VlVgY!d[! V!ejWa^X!ldg`h!XdcigVXi)!VcY!eg^dg!id!i]Z!XdbbZcXZbZci!d[! i]Z!ldg`)!V!bVcYVidgn!CdW!KiVgi!
bZZi^c\!'IgZ*CdW!Xdc[ZgZcXZ(!h]Vaa!WZ!XdcYjXiZY!Wn!LK@!l^i]!i]Z!XdcigVXidg!VcY!i]dhZ!hjWXdcigVXidgh!a^hiZY!^c!^ih!
W^Y!YdXjbZcih!dg!l]d!VgZ!gZfj^gZY!id!WZ!^YZci^[^ZY!dg!egZfjVa^[^ZY!^c!V!=Zh^\c*;j^aY!<dcigVXi+!
!
9i!i]Vi!bZZi^c\)![ZYZgVa!VcY!hiViZ!aVWdg!aVl!gZfj^gZbZcih!Veea^XVWaZ!id!i]Z!XdcigVXi!l^aa!WZ!Y^hXjhhZY!VcY!Xde^Zh!d[!
hj\\ZhiZY! gZedgi^c\! [dgbh! [jgc^h]ZY)! ^cXajY^c\! egZkV^a^c\! lV\Z! gZfj^gZbZcih)! i]Z! gZheZXi^kZ! gZXdgY! `ZZe^c\!
gZhedch^W^a^i^Zh)! i]Z! gZfĵ gZbZci! [dg! i]Z! hjWb^iiVa! d[! XZgi^[^ZY! eVngdaa! gZXdgYh)! VcY! i]Z! egd]^W^i^dc! V\V^chi!
Y^hXg^b^cVi^dc!^c!ZbeadnbZci+!!!
!
L]Z!XdcigVXidg!VcY!ZVX]!hjWXdcigVXidg!l^aa!WZ!egdk^YZY!l^i]!V!<]ZX`a^hi!d[!EVWdg!EVl!JZfj^gZbZcih!'egZhZciZY!^c!
IVgi!L]gZZ!d[!i]^h!YdXjbZci(!VcY!l^aa!Y^hXjhh!^c!YZiV^a!i]Z![daadl^c\!X]ZX`a^hi!^iZbh7!
!

.+! L]Z!XdcigVXidgph!Yjin!id!eVn!egZkV^a^c\!lV\Zh!'EVWdg!<dYZ!u.44-!Zi!hZf+(8!
!

/+! L]Z!XdcigVXidgph!Yjin!id!Zbeadn!gZ\^hiZgZY!VeegZci^XZh!dc!ejWa^X!ldg`h!egd_ZXih!'EVWdg!<dYZ!u.444+2(8!!
!



!

!E<I!*!1!

0+! L]Z! eZcVai^Zh! [dg! [V^ajgZ! id! eVn!egZkV^a^c\!lV\Zh!VcY! id! Zbeadn! VeegZci^XZh)! ^cXajY^c\![dg[Z^ijgZh! VcY!
YZWVgbZci!'EVWdg!<dYZ!u.442)!u.444+4)!VcY!u.5.0(8!

!

1+! L]Z!gZfj^gZbZci!id!bV^ciV^c!VcY!hjWb^i!Xde^Zh!d[!XZgi^[^ZY!eVngdaa!gZXdgYh)!dc!V!lZZ`an!WVh^h)!Vh!gZfj^gZY!
'EVWdg!<dYZ!u.443()!VcY!eZcVai^Zh![dg![V^ajgZ!id!Yd!hd!'EVWdg!<dYZ!u.443'\((8!i]Z!gZfj^gZbZci!^cXajYZh!
VcY!Veea^Zh!id!Vaa!hjWXdcigVXidgh!eZg[dgb^c\!ldg`!dc!egd_ZXih!ZkZc!^[!i]Z^g!edgi^dc!d[!i]Z!ldg`!^h!aZhh!i]Vc!
dcZ!]Va[!d[!dcZ!eZgXZci!d[!i]Z!idiVa!Vbdjci!d[!i]Z!XdcigVXi+!

!
2+! L]Z! egd]^W^i^dc! V\V^chi! ZbeadnbZci! Y^hXg^b^cVi^dc! 'EVWdg! <dYZ! u.402! VcY! u.444+38! i]Z! @dkZgcbZci!

<dYZ8!VcY!L^iaZ!NBB!d[!i]Z!<^k^a!J^\]ih!9Xi!d[!.631)!Vh!VbZcYZY(8!
!

3+! L]Z! egd]^Ŵ i^dc! V\V^chi! iV`^c\! dg! gZXZ^k^c\! V! edgi^dc! d[! Vc! ZbeadnZZph! lV\Zh! 'EVWdg! <dYZ! u.445(!
'`^X`WVX`(8!

!
4+! L]Z!egd]^W^i^dc!V\V^chi!VXXZei^c\![ZZh![dg!gZ\^hiZg^c\!Vcn!eZghdc![dg!ejWa^X!ldg`h!'EVWdg!<dYZ!u.446(!dg!

[dg![^a^c\!ldg`!dgYZgh!dc!ejWa^X!ldg`h!'EVWdg!<dYZ!u.45-(8!!
!

5+! L]Z!gZfj^gZbZci!id!a^hi!Vaa!hjWXdcigVXidgh!i]Vi!VgZ!eZg[dgb^c\!dcZ*]Va[!d[!dcZ!eZgXZci!d[!i]Z!idiVa!Vbdjci!
d[!i]Z!XdcigVXi!'IjWa^X!<dcigVXi!<dYZ!KZXi^dc!1.--!Zi!hZf+(8!!

!
6+! L]Z!gZfj^gZbZci!id!WZ!egdeZgan!a^XZchZY!VcY!id!gZfj^gZ!Vaa!hjWXdcigVXidgh!id!WZ!egdeZgan!a^XZchZY)!VcY!i]Z!

eZcVain! [dg! Zbeadn^c\! ldg`Zgh! l]^aZ! jca^XZchZY! 'EVWdg! <dYZ! u.-/.! VcY!jcYZg! <Va^[dgc^V! <dcigVXidgh!
E^XZchZ!EVl+!9ahd)!hZZ!;jh^cZhh!VcY!Igd[Zhh^dch!<dYZ!u4---)!Zi!hZf(8!!

!
.-+!L]Z!egd]^W^i^dc!V\V^chi!jc[V^g!XdbeZi^i^dc!';jh^cZhh!VcY!Igd[Zhh^dch!<dYZ!u.4/--*.4/-5(8!!

!
..+!L]Z! gZfj^gZbZci! i]Vi!i]Z! XdcigVXidg! VcY! hjWXdcigVXidg!WZ!egdeZgan! ^chjgZY![dg! Odg Z̀ghp!<dbeZchVi^dc!

'EVWdg!<dYZ!u.53.(8!
!

./+!L]Z!gZfj^gZbZci!i]Vi!i]Z!XdcigVXidg!VW^YZ!Wn!i]Z!HXXjeVi^dcVa!KV[Zin!VcY!AZVai]!aVlh!VcY!gZ\jaVi^dch!i]Vi!
Veean!id!i]Z!eVgi^XjaVg!ejWa^X!ldg`h!egd_ZXi+!

!
.0+!L]Z! gZfj^gZbZci! id! hZXjgZ! egdd[! d[! Za^\^W^a^in,X^i^oZch]^e! [gdb! Vaa! egd_ZXi! ldg`Zgh! YjZ! id! i]Z! [ZYZgVa!

egd]^W^i^dc!V\V^chi!]^g^c\!jcYdXjbZciZY!ldg`Zgh+!!
!

.1+!L]Z!gZfj^gZbZci!id!egdk^YZ!^iZb^oZY!lV\Z!hiViZbZcih!id!egd_ZXi!ZbeadnZZh!jcYZg!EVWdg!<dYZ!u//3+!
!

L]Z!XdcigVXidgh!VcY!hjWXdcigVXidgh!egZhZci!Vi!i]Z!CdW!KiVgi!bZZi^c\!l^aa!WZ!\^kZc!i]Z!deedgijc^in!id!Vh`!fjZhi^dch!
gZaVi^kZ!id!i]Z!^iZbh!XdciV^cZY!^c!i]Z!EVWdg!EVl!JZfj^gZbZcih!<]ZX à^hi+!!L]Z!X]ZX`a^hi!l^aa!i]Zc!WZ!h^\cZY!Wn!i]Z!
XdcigVXidgph!gZegZhZciVi^kZ)!V!gZegZhZciVi^kZ!d[!ZVX]!hjWXdcigVXidg)!VcY!V!gZegZhZciVi^kZ!d[!i]Z!E<H+!
!!
9i!i]Z!CdW!KiVgi!bZZi^c\)!i]Z!XdcigVXidg!l^aa!WZ!egdk^YZY!l^i]!V!Xden!d[!i]Z!E<I!eVX`V\Z!l]^X]!^cXajYZh7!V!Xden!
d[!i]Z!VeegdkZY!E<I)!i]Z!X]ZX à^hi!d[!EVWdg!EVl!JZfj^gZbZcih)!Veea^XVWaZ!IgZkV^a^c\!OV\Z!JViZ!=ZiZgb^cVi^dch)!
WaVc !̀ XZgi^[^ZY!eVngdaa!gZXdgY![dgbh)![g^c\Z!WZcZ[^i! hiViZbZcih)!KiViZ!VeegZci^XZh]^e!gZfj^gZbZcih)!VcY!V!Xden!d[!
i]Z!EVWdg!<dYZ!gZaVi^c\!id!IjWa^X!Odg`h!VcY!IjWa^X!9\ZcX^Zh!'IVgi!4)!<]VeiZg!.)!u.4/-*u.53.(+!

!

Bi!l^aa!WZ!i]Z!eg^bZ! XdcigVXidgph!gZhedch^W^a^in!id!egdk^YZ!Xde^Zh!d[!i]Z!E<I!eVX V̀\Z!id!Vaa!a^hiZY!hjWXdcigVXidgh!
VcY!id!Vcn!hjWhi^ijiZY!hjWXdcigVXidgh+!
!



!

!E<I!*!2!

E64F;A@!;H!f!?A@;FAD;@8!B2K?6@F!A7!BD6H2;>;@8!I286E!!
!

2&! 4P\^TQTPO!BLc\YVV!DPNY\O]!DP[_T\PO!
!

L]Z! XdcigVXidg! VcY! ZVX]! hjWXdcigVXidg! h]Vaa! bV^ciV^c! eVngdaah! VcY! WVh^X! gZXdgYh! 'i^bZXVgYh)! XVcXZaZY!
X]ZX`h)!XVh]!gZXZ^eih)!igjhi![jcY![dgbh)!VXXdjci^c\!aZY\Zgh)!iVm![dgbh)!hjeZg^ciZcYZci!VcY![dgZbVc!YV^an!
ad\h)!ZiX+(!Yjg^c\!i]Z!XdjghZ!d[!i]Z!ldg`!VcY!h]Vaa!egZhZgkZ!i]Zb![dg!V!eZg^dY!d[!i]gZZ!'0(!nZVgh!i]ZgZV[iZg!
[dg!Vaa! igVYZh!ldg Z̀gh!ldg`^c\!dc!egd_ZXih!l]^X]!VgZ!hjW_ZXi!id!i]Z!E<I+!!KjX]!gZXdgYh!h]Vaa!^cXajYZ!i]Z!
cVbZ)!VYYgZhh)!VcY!hdX^Va!hZXjg^in!cjbWZg!d[!ZVX]!ldg`Zg)!]^h!dg!]Zg!XaVhh^[^XVi^dc)!V!\ZcZgVa!YZhXg^ei^dc!
d[!i]Z!ldg`!ZVX]!ZbeadnZZ!eZg[dgbZY!ZVX]!YVn)!i]Z!gViZ!d[!eVn!'^cXajY^c\!gViZh!d[!Xdcig^Wji^dch)!dg!Xdhih!
VhhjbZY!id!egdk^YZ![g^c\Z!WZcZ[^ih()!YV^an!VcY!lZZ`an!cjbWZg!d[!]djgh!ldg Z̀Y)!VcY!VXijVa!lV\Zh!eV^Y+!

!
.+! KjWb^iiVa!d[!<Zgi^[^ZY!IVngdaa!JZXdgYh!

!
L]Z!XdcigVXidg!VcY!ZVX]!hjWXdcigVXidg!h]Vaa!bV^ciV^c!lZZ`an!XZgi^[^ZY!eVngdaa!gZXdgYh![dg!hjWb^iiVa!Vh!
gZfj^gZY+! ! L]Z! XdcigVXidg! h]Vaa! WZ! gZhedch^WaZ! [dg! i]Z! hjWb^iiVa! d[! eVngdaa! gZXdgYh! d[! Vaa! ^ih!
hjWXdcigVXidgh+! ! 9aa! XZgi^[^ZY! eVngdaa! gZXdgYh! h]Vaa! WZ! VXXdbeVc^ZY! Wn! V! hiViZbZci! d[! Xdbea^VcXZ!
h^\cZY! Wn! i]Z! XdcigVXidg! dg! ZVX]! hjWXdcigVXidg)! ^cY^XVi^c\! i]Vi! i]Z! eVngdaa! gZXdgYh!VgZ! XdggZXi! VcY!
XdbeaZiZ)!i]Vi!i]Z!lV\Z!gViZh!XdciV^cZY!i]ZgZ^c!VgZ!cdi!aZhh!i]Vc!i]dhZ!YZiZgb^cZY!Wn!i]Z!=^gZXidg!d[!
i]Z! =ZeVgibZci! d[! BcYjhig^Va! JZaVi^dch)! VcY! i]Vi! i]Z! XaVhh^[^XVi^dch! hZi! [dgi]! [dg! ZVX]! ZbeadnZZ!
Xdc[dgb!l^i]!i]Z!ldg`!eZg[dgbZY+!

!
<Zgi^[^ZY! eVngdaa! gZXdgYh! gZfj^gZY!Wn! EVWdg! <dYZ!KZXi^dc! .443! bVn! WZ!bV^ciV^cZY! VcY!hjWb^iiZY!
ZaZXigdc^XVaan!hjW_ZXi!id!i]Z!XdcY^i^dch!hZi![dgi] !̂ c!<<Ju.31-1+!
!

<Va^[dgc^V!<dYZ!d[!JZ\jaVi^dch!'L^iaZ!5)!hZXi^dc!.3---(!YZ[^cZh!qeVngdaa!gZXdgYhr!Vh7!Vaa! i^bZ!XVgYh)!
XVcXZaaZY! X]ZX`h)! XVh]! gZXZ^eih)! igjhi! [jcY! [dgbh)! Wdd`h)! YdXjbZcih)! hX]ZYjaZh)! [dgbh)! gZedgih)!
gZXZ^eih!dg!di]Zg!Zk^YZcXZh!l]^X]!gZ[aZXi!_dW!Vhh^\cbZcih)!ldg`!hX]ZYjaZh!Wn!YVnh!VcY!]djgh)!VcY!i]Z!
Y^hWjghZbZci!Wn!lVn!d[!XVh])!X]ZX`)!dg!^c!l]ViZkZg![dgb!dg!bVccZg)!d[![jcYh!id!V!eZghdc'h(!Wn!_dW!
XaVhh^[^XVi^dc!VcY,dg!h`^aa!ejghjVci!id!V!ejWa^X!ldg`h!egd_ZXi+!!LK@!bVn!gZfjZhi!eVngdaa!gZXdgYh!Vi!Vcn!
i^bZ! VcY! i]Z!XdcigVXidg! ^h! gZfj^gZY!id! egdk^YZ!gZfjZhiZY! eVngdaa! gZXdgYh! l^i]^c! .-! YVnh! [daadl^c\!
lg^iiZc!gZXZ^ei!d[!i]Z!gZfjZhi+!
!

/+! ?jaa!9XXdjciVW^a^in!
!

>VX]! ^cY^k^YjVa)! aVWdgZg! dg! XgV[iheZghdc! ldg`^c\! dc! V! ejWa^X! ldg`h! XdcigVXi! bjhi! VeeZVg! dc! i]Z!
eVngdaa+!!L]Z!WVh^X!XdcXZei!^h!i]Vi!i]Z!ZbeadnZg!l]d!eVnh!i]Z!igVYZ!ldg`Zg!bjhi!gZedgi!i]Vi!^cŶ k^YjVa!
dc!^ih!eVngdaa+! !L]^h!^cXajYZh!^cY^k^YjVah!ldg`^c\!Vh!VeegZci^XZh!^c!Vc!VeegZci^XZVWaZ!igVYZ+! !HlcZg*
deZgVidgh!VgZ!id!WZ!gZedgiZY!Wn!i]Z!XdcigVXidg!Zbeadn^c\!i]Zb8!gZciVa!Zfj^ebZci!deZgVidgh!VgZ!id!WZ!
gZedgiZY!Wn!i]Z!gZciVa!XdbeVcn!eVn^c\!i]Z!ldg`Zghp!lV\Zh+!
!
KdaZ!dlcZgh!VcY!eVgicZgh!l]d!ldg`!dc!V!XdcigVXi!bjhi!Vahd!hjWb^i!V!XZgi^[^ZY!eVngdaa!gZXdgY!a^hi^c\!
i]Z!YVnh!VcY!]djgh!ldg`ZY)!VcY!i]Z!igVYZ!XaVhh^[^XVi^dc!YZhXg^ei^kZ!d[!i]Z!ldg`!VXijVaan!YdcZ+!!!
!
L]Z! XdcigVXidg! h]Vaa! egdk^YZ! i]Z! gZXdgYh! gZfj^gZY! jcYZg! i]^h! hZXi^dc! l^i]^c! iZc! '.-(! YVnh! d[! ZVX]!
eVnYVn!VcY!bV`Z!i]Zb!VkV^aVWaZ![dg!^cheZXi^dc!Wn!i]Z!=ZeVgibZci!d[!BcYjhig^Va!JZaVi^dch)!VcY!h]Vaa!
eZgb^i!gZegZhZciVi^kZh!d[!ZVX]!id!^ciZgk^Zl!igVYZh!ldg`Zgh!Yjg^c\!ldg`^c\!]djgh!dc!i]Z!egd_ZXi!h^iZ+!

!

0+! JZhedch^W^a^in![dg!KjWXdcigVXidgh!
!

L]Z!eg^bZ!XdcigVXidg!h]Vaa!WZ!gZhedch^WaZ![dg!Zchjg^c\!VY]ZgZcXZ!id!aVWdg!hiVcYVgYh!egdk^h^dch!Wn!^ih!
hjWXdcigVXidgh+! ! FdgZdkZg)! i]Z! eg^bZ! XdcigVXidg! ^h! gZhedch^WaZ! [dg! EVWdg! <dYZ! k^daVi^dch! d[! ^ih!
hjWXdcigVXidgh!̂ c!VXXdgYVcXZ!l^i]!EVWdg!<dYZ!KZXi^dc!.442+!

!



!
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1+!! IVnbZci!id!>beadnZZh!
!

>beadnZZh!bjhi!WZ!eV^Y!jcXdcY^i^dcVaan)!VcY!cdi!aZhh!d[iZc!i]Vc!dcXZ!ZVX]!lZZ`)!i]Z![jaa!Vbdjcih)!
i]Vi!VgZ!YjZ!VcY!eVnVWaZ! [dg!i]Z!eZg^dY!XdkZgZY!Wn! i]Z! eVgi^XjaVg!eVnYVn+!!L]jh)!Vc! ZbeadnZg!bjhi!
ZhiVWa^h]! V! [^mZY! ldg`lZZ`! 'KjcYVn! i]gdj\]! KVijgYVn)! [dg! ZmVbeaZ(! VcY! eVnYVn! 'hjX]! Vh! ZkZgn!
?g^YVn!dg!i]Z!egZXZY^c\!YVn!h]djaY!hjX]!eVnYVn![Vaa!dc!V!]da^YVn(+! !Hc!ZVX]!VcY!ZkZgn!eVnYVn)!ZVX]!
ldg`Zg!bjhi!WZ!eV^Y!Vaa!hjbh!YjZ!Vh!d[!i]Z!ZcY!d[!i]Z!egZXZY^c\!ldg`lZZ`!VcY!bjhi!WZ!egdk^YZY!l^i]!
Vc!^iZb^oZY!lV\Z!hiViZbZci!Vh!gZfj^gZY!Wn!EVWdg!<dYZ!u//3+!
!
B[!Vc!^cY^k^YjVa!^h!XVaaZY!V!hjWXdcigVXidg)!l]ZgZVh)!^c![VXi)!]Z,h]Z!^h!bZgZan!V!_djgcZn!aZkZa!bZX]Vc^X!
hjeean^c\!dcan!]^h,]Zg!aVWdg)!hjX]!Vc!^cY^k^YjVa!ldjaY!cdi!WZ!YZZbZY!V!WdcV![^YZ!hjWXdcigVXidg!VcY!
bjhi!WZ!gZedgiZY!dc!i]Z!eVngdaa!d[!i]Z!eg^bZ!XdcigVXidg!Vh!V!igVYZ!ldg`Zg+!!FdgZdkZg)!Vcn!eZghdc!l]d!
YdZh!cdi!]daY!V!kVa^Y!XdcigVXidgph!a^XZchZ!XVccdi!WZ!V!hjWXdcigVXidg)!VcY!VcndcZ!]^gZY!Wn!i]Vi!eZghdc!
^h! i]Z! ldg`Zg! dg!ZbeadnZZ!d[!i]Z!\ZcZgVa!XdcigVXidg! [dg!ejgedhZh! d[! egZkV^a^c\! lV\Z! gZfj^gZbZcih)!
XZgi^[^ZY!eVngdaa!gZedgi^c\!VcY!ldg`Zghp!XdbeZchVi^dc!aVlh+!! !
!
L]Z!ldg`Zgph!gViZ![dg! higV^\]i!i^bZ! ]djgh! bjhi!ZfjVa!dg!ZmXZZY! i]Z!gViZ!heZX^[̂ ZY!^c!i]Z!XdcigVXi!Wn!
gZ[ZgZcXZ!id!i]Z! qIgZkV^a^c\! OV\Z!=ZiZgb^cVi^dchr! [dg!i]Z! XaVhh! d[!ldg`!VXijVaan!eZg[dgbZY+! !9cn!
ldg`! eZg[dgbZY! dc! KVijgYVn)! KjcYVn)! VcY,dg! dc! V! ]da^YVn)! dg! edgi^dc! i]ZgZd[)! bjhi! WZ! eV^Y! i]Z!
egZkV^a^c\!gViZ!ZhiVWa^h]ZY![dg!i]dhZ!YVnh!gZ\VgYaZhh!d[!i]Z![^mZY!ldg`lZZ`+!!L]Z!]djgan!gViZ![dg!]djgh!
ldg`ZY!^c!ZmXZhh!d[!5!]djgh!^c!V!YVn!VcY!1-!]djgh!^c!V!ldg`lZZ`!h]Vaa!WZ!egZb^jb!eVn+!!9aa!ldg`!
eZg[dgbZY! dc! KVijgYVn)! KjcYVn! VcY! ]da^YVnh! h]Vaa! WZ! eV^Y! ejghjVci! id! i]Z! IgZkV^a^c\! OV\Z!
YZiZgb^cVi^dc+!

!

3&! 2_OT^!YQ!4P\^TQTPO!BLc\YVV!DPNY\O]!
!

9jY^ih!h]Vaa!WZ!XdcYjXiZY!jcYZg!i]Z!Y^gZXi^dc!d[!i]Z!E<H)!VcY!h]Vaa!Vahd!WZ!XdcYjXiZY!Vi!i]Z!gZfjZhi!d[!
i]Z! EVWdg! <dbb^hh^dcZg! id! YZiZgb^cZ! l]Zi]Zg! Vaa! igVYZh! ldg`Zgh! dc! egd_ZXi! h^iZh! ]VkZ! WZZc! eV^Y!
VXXdgY^c\!id!i]Z!egZkV^a^c\!lV\Z!gViZh+!

!
IVngdaa! gZXdgYh)! dcXZ! [jgc^h]ZY! Wn! i]Z! XdcigVXidgh)! h]Vaa! WZ! gZk^ZlZY! Wn! LK@! hiV[[! Vh! egdbeian! Vh!
egVXi^XVWaZ!V[iZg!gZXZ^ei)!Wji!^c!cd!XVhZ!cdi!bdgZ!i]Vc!0-!YVnh!V[iZg!gZXZ^ei+! !9!gZk^Zl!d[!eVngdaa!gZXdgYh!
Xdch^hih! d[! Zchjg^c\! i]Vi! Vaa! Veegdeg^ViZ! YViV! ZaZbZcih! ^YZci^[^ZY! ^c! EVWdg! <dYZ! .443'V(! ]VkZ! WZZc!
gZedgiZY8!XZgi^[^XVi^dc![dgbh!]VkZ!WZZc!h^\cZY8!XdggZXi!egZkV^a^c\!lV\Z!gViZh!]VkZ!WZZc!gZedgiZY!Vh!eV^Y!
[dg!ZVX]!aVWdg!XaVhh^[̂ XVi^dc8!VcY!Xdc[^gbVi^dc!d[!eVnbZci!]Vh!WZZc!XdggdWdgViZY!Wn!LK@!hiV[[+!!LK@!hiV[[!
l^aa! gZk^Zl! ^cYZeZcYZci! hdjgXZh! d[! ^c[dgbVi^dc! ^c! dgYZg! id! Xdc[^gb! i]Vi! eVnbZcih! lZgZ! bVYZ! id! i]Z!
ldg`Zg)!l]^X]!bVn!^cXajYZ!Wji!cdi!WZ!a^b^iZY!id7!ZbeadnZZ!^ciZgk^Zlh)!ldg`Zgph!eVnX]ZX !̀hijWh)!Xde^Zh!
d[! WVc`!XZgi^[^ZY! XVcXZaaZY! X]ZX`h)! eVngdaa! gZ\^hiZgh)! VcY,dg!>beadnZg! IVnbZcih! igjhi! [jcY! VXXdjci^c\!
gZXdgYh+!!!
!
?dg! ZVX]! bdci]! ^c! l]^X]! V! XdcigVXidg! gZedgih! ]Vk^c\! ldg`Zgh! ZbeadnZY! dc! i]Z! egd_ZXi)! LK@! l^aa!
jcYZgiV Z̀!gVcYdb!Xdc[^gbVi^dc!d[!eVngdaa!gZXdgYh![dg!Vi!aZVhi!dcZ!ldg`Zg![dg!Vi!aZVhi!dcZ!lZZ`an!eZg^dY!
l^i]^c!i]Vi!gZedgi^c\!bdci]+! !<dc[^gbVi^dc!d[!eVngdaa!gZXdgYh!^h!YZ[^cZY!Vh!Vc!^cYZeZcYZci!XdggdWdgVi^dc!
d[! gZedgiZY! egZkV^a^c\! lV\Z! eVnbZcih+! ! <dc[^gbVi^dc! l^aa! WZ! VXXdbea^h]ZY! i]gdj\]! dc*h^iZ! ldg`Zg!
^ciZgk^Zlh)!ZmVb^cVi^dc!d[!eVnX]ZX`h!dg!eVnX]ZX`!hijWh)!Y^gZXi!Xdc[^gbVi^dc!d[!eVnbZcih![gdb!i]^gY!eVgin!
gZX^e^Zcih!d[!qZbeadnZg!eVnbZcih)r!dg!Vcn!di]Zg!gZVhdcVWaZ!bZi]dY!d[!XdggdWdgVi^dc+!!!
!
B[! V! k^daVi^dc! ^h! Y^hXdkZgZY)! LK@! h]Vaa! egZeVgZ! V! lg^iiZc! gZedgi! d[! i]Z! ^ckZhi^\Vi^dc,VjY^i)! l]^X]! Vi!
b^c^bjb!l^aa!XdciV^c!i]Z![daadl^c\!^c[dgbVi^dc7!

(! ;g^Z[!lg^iiZc!cVggVi^kZ!^YZci^[n^c\!i]Z!;^Y!9YkZgi^hZbZci!=ViZ!d[!i]Z!XdcigVXi![dg!ejWa^X!ldg`!VcY!
hjbbVg^o^c\! i]Z! cVijgZ! d[! i]Z! k^daVi^dc! VcY! i]Z! WVh^h! jedc! l]^X]! i]Z! YZiZgb^cVi^dc! d[!
jcYZgeVnbZci!lVh!bVYZ8!

(! 9cn!eZcVai^Zh!id!WZ!VhhZhhZY!jcYZg!EVWdg!<dYZ!KZXi^dc!.442!VcY!.5.08!



!
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(! IjWa^X!Odg`h!BckZhi^\Vi^dc!Odg`h]ZZi)!h]dl^c\!i]Z!VXijVa!]djgh!ldg`ZY)!Vbdjcih!eV^Y)!Vbdjcih!
YjZ)!VcY!XaVhh^[̂ XVi^dch!d[!ldg`Zgh!ZbeadnZY!^c!XdccZXi^dc!l^i]!i]Z!ejWa^X!ldg 8̀!!

(! IjWa^X! Odg`h! 9jY^i! Odg`h]ZZi)! hjbbVg^o^c\! i]Z! ^c[dgbVi^dc! XdciV^cZY! dc! i]Z! IjWa^X! Odg`h!
BckZhi^\Vi^dc!Odg`h]ZZi8!VcY!

(! IgZkV^a^c\! OV\Z! =ZiZgb^cVi^dc! KjbbVgn)!l]^X]! a^hih! i]Z! ldg`! XaVhh^[^XVi^dch! ^ckdakZY! ^c! i]Z!
VjY^i!VcY!VhhdX^ViZY!egZkV^a^c\!lV\Z!Vbdjcih+!

!

4&! AX%ET̂ P!6WZVYcPP!;X^P\`TPa]!
!

IjghjVci!id! <Va^[dgc^V! <dYZ! d[! JZ\jaVi^dch! u.310/'Y()! ^c! dgYZg!id! Xdc[^gb! i]Z! eVnbZci! d[! egZkV^a^c\!
lV\Zh![dg!i]Z!Veegdeg^ViZ!ldg`!XaVhh^[^XVi^dc!eZg[dgbZY!Wn!ldg`Zgh!dc!i]Z!egd_ZXi)!LK@!hiV[[!l^aa!XdcYjXi!
dc*h^iZ!egd_ZXi!k^h^ih!id!^ciZgk^Zl!egd_ZXi!ldg`Zgh+!!!
!
Hc*h^iZ!k^h^ih!l^aa!WZ! jcYZgiV`Zc! Yjg^c\!ZVX]!lZZ`! i]Vi!ldg`Zgh! VgZ! egZhZci! Vi!i]Z!_dW! h^iZ! VcY! bVn!WZ!
jcYZgiV Z̀c!gVcYdban!dg!Vh!YZZbZY!cZXZhhVgn!Wn!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb+!!9aa!XgV[i!ldg`Zgh!h]Vaa!
WZ!^ciZgk^ZlZY!Vi!aZVhi!dcXZ!dkZg!i]Z!a^[Z!d[!i]Z!egd_ZXi+!!O]^aZ!dc!i]Z!_dW!h^iZ)!V!gZegZhZciVi^kZ!hVbeaZ!d[!
Vaa! XgV[ih! h]djaY! WZ! ^ciZgk^ZlZY+! ! ?dg! ZmVbeaZ)! ^[! [djg! XVgeZciZgh! VgZ! ldg`^c\! dc! i]Z! _dW! h^iZ! dc! i]Z!
^cheZXi^dc!YVn)!ild!h]djaY!WZ!^ciZgk^ZlZY+!!L]Z!^ciZgk^Zl!h]djaY!cdi!WZ!XdcYjXiZY!jcYZg!i]Z!^bbZY^ViZ!
hjeZgk̂ h^dc!d[!Vcn!egd_ZXi![dgZbZc)!hd!Vh!id!egdk^YZ!i]Z!ldg`Zg!l^i]!eg^kVXn+! !9cn!hjhe^X^djh!WZ]Vk̂ dg!
hjX]!Vh!XdVX]^c\!Wn!i]Z!hjeZgk^hdg)!dg!V!XdcigVXidgph!jcl^aa^c\cZhh!id!Vaadl!i]Z!gZfj^gZY!h^iZ!^ciZgk^Zl!id!
iV`Z!eaVXZ)!l^aa!gZhjai!̂ c!V!bdgZ!^c*YZei]!^ckZhi^\Vi^dc!id!iV`Z!eaVXZ+!!
!

5&! IY\UP\!4YWZVLTX^]!
!

Bc!VYY^i^dc!id!bdc^idg^c\!Vaa!XZgi^[^ZY!eVngdaa!gZXdgYh!egdk^YZY!Wn!i]Z!XdcigVXidgh)!ldg`Zg!XdbeaV^cih!d[!
jcYZgeVnbZci!d[!egZkV^a^c\!lV\Z!gViZh!bjhi!WZ!^ckZhi^\ViZY+!>beadnZZh!l^aa!WZ!^c[dgbZY!i]Vi!i]Z![^a^c\!
d[! i]Z! XdbeaV^ci! ^h! Xdc[^YZci^Va)! VcY! i]Vi! ]^h! dg! ]Zg! ^YZci^in! l^aa! WZ! Y^hXadhZY! id! i]Z! XdcigVXidg! dg!
hjWXdcigVXidg!dcan!V[iZg!Vc!^ckZhi^\Vi^dc!]Vh!dXXjggZY!VcY!dcan!l^i]^c!i]Z!XdciZmi!d[!Vc!VjY^i!ldg`h]ZZi+!!!
!
HcXZ!LK@!^h! cdi^[^ZY!d[! V!XdbeaV^ci)!V!lg^iiZc!VX`cdlaZY\ZbZci!i]Vi!i]Z!XdbeaV^ci! ]Vh!WZZc!gZXZ^kZY!
bjhi!WZ!hZci!egdbeian! id! Wdi]! i]Z!XdbeaV^c^c\! eVgin!VcY!i]Z! 9lVgY^c\!;dYn+!! L]Z!VX`cdlaZY\ZbZci!
bjhi!hiViZ!i]Z!cVbZ)!bV^a^c\!VYYgZhh!VcY!iZaZe]dcZ!cjbWZg!d[!i]Z!LK@!hiV[[!Vhh^\cZY!id!i]Z!XdbeaV^ci+!
!
O^i]^c!.-!YVnh!d[!gZXZ^k^c\!i]Z!XdbeaV^ci)!Wdi]!i]Z!XdbeaV^c^c\!eVgin!VcY!i]Z!9lVgY^c\!;dYn!bjhi!WZ!
cdi^[^ZY!^c!lg^i^c\!d[!i]Z!gZhdaji^dc!dg!d[!i]Z!hiVijh!d[!i]Z!XdbeaV^ci!VcY!i]Z!gZVhdc!i]Z!XdbeaV^ci!]Vh!cdi!
WZZc!gZhdakZY+!!?jgi]Zg)!i]Z!XdbeaV^c^c\!eVgin!VcY!i]Z!9lVgY^c\!;dYn!bjhi!WZ!cdi^[^ZY!^c!lĝ i^c\!Vi!aZVhi!
dcXZ!ZkZgn!0-!YVnh!d[!i]Z!hiVijh!d[!Vc!jcgZhdakZY!XdbeaV^ci+!
!
B[!Vc!ZbeadnZZ!d[!i]Z!XdcigVXidg!gZedgih!i]Z!k^daVi^dc'h()!LK@!hiV[[!l^aa!i]dgdj\]an!^ckZhi^\ViZ!i]Z!X]Vg\Z!
Wn!^ciZgk^Zl^c\!i]Z!V[[ZXiZY!ZbeadnZZ'h(!VcY!VcVano^c\!i]Z!hjWb^iiZY!YdXjbZcih+!!B[!^i! ^h!YZiZgb^cZY!i]Vi!
V!k̂ daVi^dc!]Vh!dXXjggZY)!i]Z!LK@!hiV[[!h]Vaa!egZeVgZ!V!IjWa^X!Odg`h!9jY^i!Odg`h]ZZi)!id!WZ!hZci!id!i]Z!
XdcigVXidg+!!FV_dg!XdbedcZcih!VcY!iVh h̀!gZaViZY!id!^ckZhi^\Vi^c\!ldg`Zg!XdbeaV^cih!VgZ7!\Vi]Zg!hjeedgi^c\!
YdXjbZcih! [gdb! Vaa! VkV^aVWaZ! hdjgXZh! id! VcVanoZ! [dg! Vji]Zci^X^in8! XdcYjXi^c\! V! XdbeaZiZ! <IJ! VcY,dg!
egd_ZXi!VjY^i8!VcY!gZk^Zl!<IJh![dg!Zggdgh)!^cXdch^hiZcX^Zh)!Y^hXgZeVcX^Zh)![Vah^[^XVi^dc)!b^hXaVhh^[^XVi^dc)!
jcYZg*gZedgi^c\!VcY!Vcn!di]Zg!db^hh^dch!i]Vi!gZcYZg!i]Z!gZXdgYh!^cVXXjgViZ!l]ZgZ!cZZYZY!Wn!XdbeVg^c\!
i]Z!^cheZXidg!d[!gZXdgYhp!YV^an!ad\!l^i]!Vaa!VkV^aVWaZ!gZXdgYh+!
!
!



!
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E64F;A@!H!%!2BBD6@F;46!D6CG;D6?6@FE!!
!

2&!! G]P!YQ!2ZZ\PX^TNP]!
!

9eegZci^XZh!h]Vaa!WZ!eZgb^iiZY!id!ldg !̀Vh!hjX]!dcan!l]Zc!i]Zn!VgZ!gZ\^hiZgZY)!^cY^k^YjVaan)!jcYZg!V!WdcV!
[^YZ!VeegZci^XZh]^e!egd\gVb!gZ\^hiZgZY!VcY!VeegdkZY!Wn!i]Z!KiViZ!=^k^h^dc!d[!9eegZci^XZh]^e!KiVcYVgYh+!!
L]Z!VaadlVWaZ!gVi^d!d[!VeegZci^XZh!id!_djgcZneZghdch!^c!Vcn!XgV[i,XaVhh^[^XVi^dc!h]Vaa!cdi!WZ!\gZViZg!i]Vc!
i]Z!gVi^d!eZgb^iiZY!id!i]Z!XdcigVXidg!Vh!id!^ih!Zci^gZ!ldg`[dgXZ!jcYZg!i]Z!gZ\^hiZgZY!egd\gVb+!!!
!
9cn!ldg Z̀g!a^hiZY!dc!V!eVngdaa!Vi!Vc!VeegZci^XZ!lV\Z!gViZ!l]d!^h!cdi!gZ\^hiZgZY!h]Vaa!WZ!eV^Y!i]Z!_djgcZn!
aZkZa!lV\Z!gViZ!YZiZgb^cZY!Wn!i]Z! =ZeVgibZci!d[!BcYjhig^Va!JZaVi^dch![dg!i]Z!XaVhh^[^XVi^dc! d[!i]Z!ldg`!
]Z,h]Z!VXijVaan!eZg[dgbZY+!!IgZ*VeegZci^XZ!igV^cZZh)!igV^cZZh!^c!cdc*VeegZci^XZVWaZ!XgV[ih)!VcY!di]Zgh!l]d!
VgZ!cdi!Yjan!gZ\^hiZgZY!l^aa!cdi!WZ!eZgb^iiZY!dc!ejWa^X!ldg`h!egd_ZXih!jcaZhh!i]Zn!VgZ!eV^Y![jaa!egZkV^a^c\!
lV\Z!gViZh!Vh!_djgcZneZghdch+!
!
<dbea^VcXZ! l^i]! <Va^[dgc^V! EVWdg! <dYZ! KZXi^dc! .444+2! gZfj^gZh! Vaa! ejWa^X! ldg`h! XdcigVXidgh! VcY!
hjWXdcigVXidgh!id7!

!
.+! KjWb^i!XdcigVXi!VlVgY!^c[dgbVi^dc!id!i]Z!VeegZci^XZh]^e!Xdbb^iiZZh![dg!ZVX]!VeegZci^XZVWaZ!XgV[i!dg!

igVYZ!^c!i]Z!VgZV!d[!i]Z!Igd_ZXi+!Fjhi!hZcY!i]Z!=9K*.1-![dgb!id!Vaa!VeegZci^XZh]^e!Xdbb^iiZZh)!jcaZhh!
i]Z!XdcigVXidg!^h!gZ\̂ hiZgZY!l^i]!V!eVgi^XjaVg!dcZ8!

!
/+! JZfjZhi! Y^heViX]! d[! VeegZci^XZh! [gdb! i]Z! Veea^XVWaZ! 9eegZci^XZh]^e! Igd\gVb'h(! VcY! Zbeadn!

VeegZci^XZh!dc!ejWa^X!ldg`h!egd_ZXih!^c!V!gVi^d!id!_djgcZneZghdch!l]^X]!^c!cd!XVhZ!h]Vaa!WZ!aZhh!i]Vc!
dcZ!'.(!]djg!d[!VeegZci^XZ!ldg`!id!ZVX]![^kZ!'2(!]djgh!d[!_djgcZneZghdc!ldg`8!VcY!

!
0+! <dcig^WjiZ!id!i]Z!Veea^XVWaZ!9eegZci^XZh]^e!Igd\gVb'h(!dg!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!<djcX^a!^c!

i]Z!Vbdjci!^YZci^[^ZY!^c!i]Z!egZkV^a^c\!lV\Z!gViZ!ejWa^XVi^dc![dg!_djgcZneZghdch!VcY!VeegZci^XZh+! !B[!
eVnbZcih! VgZ! cdi! bVYZ! id! Vc! 9eegZci^XZh]^e! Igd\gVb)! i]Zn! h]Vaa! WZ! bVYZ! id! i]Z! <Va^[dgc^V!
9eegZci^XZh]^e!<djcX^a)!Idhi!H[[^XZ!;dm!1/-3-0)!KVc!?gVcX^hXd)!<9!!61.1/+!

!
B[! i]Z!XdcigVXidg!^h!gZ\^hiZgZY!id!igV^c!VeegZci^XZh)!^i!h]Vaa![jgc^h]!lg^iiZc!Zk^YZcXZ!d[!i]Z!gZ\^higVi^dc!'^+Z+)!
9eegZci^XZh]^e!9\gZZbZci!dg!KiViZbZci!d[!JZ\^higVi^dc(!d[!^ih!igV^c^c\!egd\gVb!VcY!VeegZci^XZh)!Vh!lZaa!
Vh!i]Z!gVi^dh!VaadlZY!VcY!i]Z!lV\Z!gViZh!gZfj^gZY!id!WZ!eV^Y!i]ZgZ!jcYZg![dg!i]Z!VgZV!d[!XdchigjXi^dc)!eg^dg!
id!jh^c\!Vcn! VeegZci^XZh!^c!i]Z! XdcigVXi! ldg`+! ! Bi! h]djaY! WZ! cdiZY!i]Vi!V!eg^dg!VeegdkVa! [dg!V!hZeVgViZ!
egd_ZXi!YdZh!cdi!Xdc[^gb!VeegdkVa!id!igV^c!dc!Vcn!egd_ZXi+!!L]Z!XdcigVXidg,hjWXdcigVXidg!bjhi!X]ZX`!l^i]!
i]Z!Veea^XVWaZ!Cd^ci!9eegZci^XZh]^e!<dbb^iiZZ!id!kZg^[n!hiVijh+!
!

3&!! 2ZZ\PX^TNP!SY_\]%^Y%<Y_\XPcWLX!SY_\]!"DL^TY]#!
!
McaZhh!V!XdaaZXi^kZ!WVg\V^c^c\!V\gZZbZci!heZX^[^Zh!V!Y^[[ZgZci!gVi^d)!i]Z!ine^XVa!gVi^d!d[!VeegZci^XZ!]djgh!id!
_djgcZnbVc!]djgh!^h!dcZ!id![^kZ8! ^c!di]Zg!ldgYh)! VeegZci^XZh!^c!Vc!VeegZci^XZVWaZ!igVYZ!h]djaY!ine^XVaan!
ldg`!/-!eZgXZci!d[!idiVa!]djgh!ldg`ZY+!!L]Z!=^k^h^dc!d[!9eegZci^XZh]^e!KiVcYVgYh!bV^ciV^ch!V!a^hi!d[!Vaa!
igVYZh!VcY!i]Z^g!Veea^XVWaZ!heZX^[^ZY!VeegZci^XZh]^e!gVi^dh+!!!
!
B[!LK@! YZiZgb^cZh!i]Vi!Vi!i]Z!ZcY!d[!V!XdcigVXidg!dg!hjWXdcigVXidgph!ldg`!dc! i]Z!ejWa^X!ldg`h!XdcigVXi!
i]Vi! i]Z! XdcigVXidg! lVh! ^c! k^daVi^dc! d[! i]Z! VeegZci^XZ*id*_djgcZnbVc! gVi^d)! LK@! l^aa! gZfj^gZ! i]Vi! i]Z!
gZ\jaVg!egZkV^a^c\!lV\Z! gViZ!WZ!eV^Y!id!Vcn!ldg`Zg! l]d! ^h!cdi!V!Yjan!gZ\^hiZgZY!VeegZci^XZ!VcY![dg! Vcn!
]djgh!^c!ZmXZhh!d[!i]Z!bVm^bjb!gVi^d!eZgb^iiZY!jcYZg!EVWdg!<dYZ!KZXi^dc!.444+2'\(+!!

!
!



!
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!

B[!Vc!^ckZhi^\Vi^dc!gZkZVah!i]Vi!V!l^aa[ja!k^daVi^dc!d[!i]Z!EVWdg!<dYZ!]Vh!dXXjggZY)!i]Z!E<H!l^aa!bV`Z!V!lg^iiZc!
gZedgi! id! i]Z! EVWdg! <dbb^hh^dcZg! gZ[aZXi^c\! egZkV^a^c\! lV\Z! YZ[^X^ZcX^Zh! [dg! ZVX]! jcYZgeV^Y! ldg`Zg)! VcY!
^cXajY^c\!Vcn!eZcVai^Zh!id!WZ!VhhZhhZY!jcYZg!EVWdg!<dYZ!hZXi^dch!.442!VcY!.5.0)!Vh!YZiZgb^cZY!Wn!i]Z!E<I!V[iZg!
Xdch^YZgVi^dc!d[! i]Z!WZhi!^c[dgbVi^dc! VkV^aVWaZ! Vh! id! VXijVa! ]djgh!ldg`ZY)!Vbdjcih! eV^Y)!VcY!XaVhh^[^XVi^dch!d[!
ldg`Zgh!ZbeadnZY!^c!XdccZXi^dc!l^i]!i]Z!ejWa^X!ldg`+!!KjX]!VkV^aVWaZ!^c[dgbVi^dc!bVn!^cXajYZ)!Wji!^h!cdi!a^b^iZY!
id)! ldg`Zg! ^ciZgk^Zlh)! XdbeaV^cih! [gdb! ldg`Zgh! dg! di]Zg! ^ciZgZhiZY! eZghdch)! Vaa! i^bZ! XVgYh)! WVc`! XZgi^[^ZY!
XVcXZaaZY!X]ZX`h)!XVh]!gZXZ^eih)!igjhi![jcY![dgbh)!Wdd`h)!YdXjbZcih)!hX]ZYjaZh)![dgbh)! gZedgih)!gZXZ^eih!dg!di]Zg!
Zk^YZcXZh! l]^X]! gZ[aZXi! _dW! Vhh^\cbZcih)! ldg`!hX]ZYjaZh! Wn! YVnh! VcY! ]djgh)! VcY! i]Z!Y^hWjghZbZci!Wn! lVn! d[!
XVh])!X]ZX`)!dg!^c!l]ViZkZg![dgb!dg!bVccZg)!d[![jcYh!id!V!eZghdc'h(!Wn!_dW!XaVhh^[^XVi^dc!VcY,dg!h`^aa!ejghjVci!id!V!
ejWa^X!ldg`h!egd_ZXi+! !9c!9jY^i!jh^c\!i]Z!9jY^i!JZXdgY!Odg`h]ZZih![djcY!^c!9iiVX]bZci!>)!l]Zc!VXXdbeVc^ZY!
Wn!V!Wg^Z[!cVggVi^kZ!^YZci^[n^c\!i]Z!;^Y!9YkZgi^hZbZci!=ViZ!d[!i]Z!XdcigVXi![dg!ejWa^X!ldg`!VcY!hjbbVg^o^c\!i]Z!
cVijgZ!d[! i]Z!k^daVi^dc!VcY!i]Z! WVh^h!jedc!l]^X]!i]Z!YZiZgb^cVi^dc! d[!jcYZgeVnbZci! lVh!bVYZ)! egZhjbei^kZan!
YZbdchigViZh!hj[[^X^ZcXn+!!!
!
EVWdg!<dYZ!KZXi^dc!.444+.!hiViZh7!

"9!l^aa[ja!k^daVi^dc!dXXjgh!l]Zc!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!`cZl!dg!gZVhdcVWan!h]djaY!]VkZ!
c̀dlc! d[!]^h! dg!]Zg!dWa^\Vi^dch!jcYZg!i]Z!ejWa^X! ldg`h!aVl!VcY!YZa^WZgViZan![V^ah! dg!gZ[jhZh! id!

Xdbean!l^i]!^ih!egdk^h^dch+"
!
K^m!'3(!ineZh!d[!l^aa[ja!k^daVi^dch!VgZ!gZedgiZY7!!
!
9+!!?V^ajgZ!id!<dbean!l^i]!IgZkV^a^c\!OV\Z!JViZ!JZfj^gZbZcih!
! !
! O]ZcZkZg!^i!^h!YZiZgb^cZY!i]Vi!V!l^aa[ja!k^daVi^dc!]Vh!dXXjggZY!^c![V^a^c\!id!Xdbean!l^i]!egZkV^a^c\!lV\Z!gViZ!

gZfj^gZbZcih! 'Vh!hZi![dgi]!^c! i]Z! EVWdg! <dYZ!VcY!ejWa^X!ldg`h!XdcigVXih(! Wn!eVn^c\! aZhh!i]Vc!i]Z!hi^ejaViZY!
WVh^X!]djgan!gViZ!id!igVYZh!ldg`Zgh)!dg!^[!dkZgi^bZ)!]da^YVn!gViZh)![g^c\Z!WZcZ[^ih)!VcY,dg!ZbeadnZg!eVnbZcih!
VgZ!eV^Y!Vi!V!gViZ!aZhh!i]Vc!hi^ejaViZY)!^i!h]Vaa!WZ!gZedgiZY!id!i]Z!EVWdg!<dbb^hh^dcZg!jedc!XdbeaZi^dc!d[!Vc!
^ckZhi^\Vi^dc!VcY!VjY^i+!

!
;+!!?Vah^[^XVi^dc!d[!IVngdaa!JZXdgYh)!F^hXaVhh^[^XVi^dc!d[!Odg`)!VcY,dg!?V^ajgZ!id!9XXjgViZan!JZedgi!Adjgh!d[!

Odg`!!
!
! ?Vah^[^XVi^dc!d[!eVngdaa! gZXdgYh!VcY![V^ajgZ!id!VXXjgViZan!gZedgi!]djgh!d[!ldg`!^h!X]VgVXiZg^oZY!Wn!YZa^WZgViZ!

jcYZggZedgi^c\!d[!]djgh!d[!ldg`8!jcYZggZedgi^c\!i]Z!]ZVYXdjci8!hiVi^c\!i]Vi!i]Z!egdeZg!egZkV^a^c\!lV\Z!gViZ!
lVh!eV^Y!l]Zc)!^c![VXi)! ^i!lVh!cdi8! XaZVgan!b^hXaVhh^[n^c\!i]Z!ldg`!eZg[dgbZY!Wn!i]Z!ldg`Zg8!VcY!Vcn!di]Zg!
YZa^WZgViZ!VcY,dg!l^aa[ja!VXi!l]^X]!gZhjaih!^c!i]Z![Vah^[^XVi^dc!dg!^cVXXjgViZ!gZedgi^c\!d[!eVngdaa!gZXdgYh+!

!
<+!!?V^ajgZ!id!KjWb^i!<Zgi^[^ZY!IVngdaa!JZXdgYh!
!
! O]ZcZkZg!^i! ^h!YZiZgb^cZY!i]Vi!V!l^aa[ja!k^daVi^dc!]Vh!dXXjggZY!Wn!i]Z! XdcigVXidgh!VcY,dg!hjWXdcigVXidgh!cdi!

]Vk^c\! gZhedcYZY! id! i]Z! .-*YVn! cdi^[^XVi^dc! Wn! i]Z! E<H! id! Xdbean! l^i]! i]Z! gZfj^gZbZci! d[! hjWb^iiVa! d[!
lZZ`an!XZgi^[^ZY!eVngdaa!gZXdgYh!VcY,dg!id!XdggZXi!^cVXXjgVX^Zh!dg!db^hh^dch!i]Vi!]VkZ!WZZc!YZiZXiZY)!^i!h]Vaa!WZ!
gZedgiZY!id!i]Z!EVWdg!<dbb^hh^dcZg!jedc!XdbeaZi^dc!d[!Vc!^ckZhi^\Vi^dc!VcY!VjŶ i+!

!
=+!!?V^ajgZ!id!IVn!?g^c\Z!;ZcZ[^ih!'>beadnZg!<dcig^Wji^dch(!
!
! ?g^c\Z!WZcZ[^ih!VgZ!YZ[^cZY!Vh!i]Z!Vbdjcih!hi^ejaViZY![dg!ZbeadnZg!eVnbZcih!dg!igjhi![jcY!Xdcig^Wji^dch!VcY!

VgZ! YZiZgb^cZY! id! WZ! eVgi! d[! i]Z! gZfj^gZY! egZkV^a^c\! lV\Z! gViZ+! O]ZcZkZg! ^i! ^h! YZiZgb^cZY! i]Vi! V! l^aa[ja!
k^daVi^dc!]Vh!dXXjggZY!Wn![V^ajgZ!id!eVn!dg!egdk^YZ![g^c\Z!WZcZ[^ih!VcY,dg!bV`Z!igjhi![jcY!Xdcig^Wji^dch!dc!V!
i^bZan!WVh^h)!l]^X]!^h!Zfj^kVaZci!id!eVnbZci!d[!aZhh!i]Vc!i]Z!hi^ejaViZY!lV\Z!gViZ)!^i!h]Vaa!WZ!gZedgiZY!id!i]Z!
EVWdg!<dbb^hh^dcZg!jedc!XdbeaZi^dc!d[!Vc!^ckZhi^\Vi^dc!VcY!VjY^i+!

!



!
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>+!!?V^ajgZ!id!IVn!i]Z!<dggZXi!9eegZci^XZ!JViZh!VcY,dg!F^hXaVhh^[^XVi^dc!d[!Odg`Zgh!Vh!9eegZci^XZh!!
!
! ?V^ajgZ!id!eVn!i]Z!XdggZXi!VeegZci^XZ!gViZ!dg!XaVhh^[n^c\!V!ldg`Zg!Vh!Vc!VeegZci^XZ!l]Zc!]Z,h]Z!^h!cdi!egdeZgan!

gZ\^hiZgZY!^h!Zfj^kVaZci!id!eVnbZci!d[!aZhh!i]Vc!i]Z!hi^ejaViZY!lV\Z!gViZ!VcY!h]Vaa!WZ!gZedgiZY!id!i]Z!=^k̂ h^dc!
d[!9eegZci^XZh]^e!KiVcYVgYh!Vh!V!l^aa[ja!k^daVi^dc)!jedc!XdbeaZi^dc!d[!Vc!^ckZhi^\Vi^dc!VcY!VjY^i+!

!
?+!!LV`^c\!dg!JZXZ^k^c\!V!Idgi^dc!d[!Vc!>beadnZZph!OV\Zh!'D^X`WVX`h(!
!
! 9XXZei^c\!dg!ZmigVXi^c\!`^X`WVX`h![gdb!ZbeadnZZ!lV\Zh!jcYZg!EVWdg!<dYZ!KZXi^dc!.445!Xdchi^ijiZh!V![Zadcn!

VcY!bVn!WZ!egdhZXjiZY!Wn!i]Z!Veegdeg^ViZ!Zc[dgXZbZci!V\ZcXn+!

!
9[iZg!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb!]Vh!YZiZgb^cZY!i]Vi!k^daVi^dch!d[!i]Z!egZkV^a^c\!lV\Z!aVlh!]VkZ!gZhjaiZY!^c!
i]Z!jcYZgeVnbZci!d[!lV\Zh!VcY!Vc!VjY^i!]Vh!WZZc!egZeVgZY)!eg^dg!id!V!YZiZgb^cVi^dc!d[!i]Z!Vbdjci!d[![dg[Z^ijgZ!Wn!
i]Z! EVWdg! <dbb^hh^dcZg)! cdi^[^XVi^dc! h]Vaa! WZ! egdk^YZY! id! i]Z! XdcigVXidg! VcY! V[[ZXiZY! hjWXdcigVXidg! d[! Vc!
deedgijc^in!id!gZhdakZ!i]Z!lV\Z!YZ[^X^ZcXn!ejghjVci!id!<<Ju.310/'[(+!!L]Z!XdcigVXidg!VcY!V[[ZXiZY!hjWXdcigVXidg!
bVn)! l^i]^c! .-! YVnh! V[iZg! cdi^[^XVi^dc! d[! i]Z! lV\Z! YZ[^X^ZcXn)! hjWb^i! id! i]Z! EVWdg! <dbea^VcXZ! Igd\gVb! [dg!
Xdch^YZgVi^dc!ZmXjaeVidgn!^c[dgbVi^dc!Xdch^hiZci! l^i]!i]Z! q\ddY! [V^i]!b^hiV`Zr![VXidgh! hZi! [dgi]!^c!EVWdg!<dYZ!
KZXi^dc! .442'V('/('9('^(! VcY!'^^(+! ! L]Z!EVWdg! <dbea^VcXZ! Igd\gVb!h]Vaa! cdi! WZ! gZfj^gZY! id! gZfjZhi! i]Z! EVWdg!
<dbb^hh^dcZg![dg!V!YZiZgb^cVi^dc!d[!i]Z!Vbdjci!d[!eZcVai^Zh!id!WZ!VhhZhhZY!jcYZg!EVWdg!<dYZ!KZXi^dc!.442!^[)!'V(!
WVhZY!jedc!i]Z!XdcigVXidg&h!hjWb^hh^dc)!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb!gZVhdcVWan!XdcXajYZh!i]Vi!i]Z![V^ajgZ!id!
eVn! i]Z! XdggZXi! lV\Zh! lVh! V! \ddY! [V^i]! b^hiV`Z)! VcY! ]Vh! cd! c̀dlaZY\Z! i]Vi! i]Z! XdcigVXidg! VcY! V[[ZXiZY!
hjWXdcigVXidg!]VkZ!V!eg^dg!gZXdgY!d[![V^a^c\!id!bZZi!i]Z^g!egZkV^a^c\!lV\Z!dWa^\Vi^dch)!VcY!'W(!i]Z!jcYZgeVnbZci!d[!
lV\Zh! id! ldg`Zgh! ^h! egdbeian! XdggZXiZY! VcY! egdd[! d[! hjX]! eVnbZci! ^h! hjWb^iiZY! id! i]Z! EVWdg! <dbea^VcXZ!
Igd\gVb+!!!

!

!

E64F;A@!H;;!%!6@7AD46?6@F!24F;A@!

!
9+!=jin!d[!i]Z!9lVgY^c\!;dYn!

!
L]Z!Kda^h!@gdje)!Vh!i]Z!Zci^in!]Vk^c\!Vc!VeegdkZY!E<I)!]Vh!V!Yjin!id!i]Z!=^gZXidg!d[!i]Z!=ZeVgibZci!d[!
BcYjhig^Va! JZaVi^dch!id! Zc[dgXZ! EVWdg!<dYZ! KZXi^dc! .4/-! Zi! hZf+! VcY!i]Z! egdXZYjgVa! gZ\jaVi^dch! d[!i]Z!
=ZeVgibZci! d[! BcYjhig^Va! JZaVi^dch! ^c! V! bVccZg! Xdch^hiZci! l^i]! i]Z! egVXi^XZ! d[! =EK>! VcY!gZ\jaVi^dch!
[djcY!Vi!L^iaZ!5)!<Va^[dgc^V!<dYZ!JZ\jaVi^dch)!KZXi^dc!.3---!Zi!hZf+ !

!

;+! O^i]]daY^c\!<dcigVXi!IVnbZcih!O]Zc!IVngdaa!JZXdgYh!VgZ!=Za^cfjZci!dg!BcVYZfjViZ!
!

.+! qO^i]]daYr!bZVch!id!XZVhZ!eVnbZcih!Wn!i]Z!VlVgY^c\!WdYn)!^ih!V\Zcih!dg!di]Zgh!l]d!eVn!dc!^ih!WZ]Va[!
id! i]Z! XdcigVXidg+! !O]ZgZ! i]Z!k^daVi^dc!^h! Wn!V! hjWXdcigVXidg)!i]Z!XdcigVXidg!h]Vaa!WZ!cdi^[^ZY!d[!i]Z!
cVijgZ!d[!i]Z!k^daVi^dc!VcY!gZ[ZgZcXZ!bVYZ!id!^ih!g^\]ih!jcYZg!EVWdg!<dYZ!KZXi^dc!.4/6+!

!
9!gZaZVhZ!WdcY!jcYZg!<^k^a!<dYZ!KZXi^dc!0.63!bVn!cdi!WZ!edhiZY![dg!i]Z!gZaZVhZ!d[!i]Z![jcYh!WZ^c\!
l^i]]ZaY![dg!i]Z!k^daVi^dc!d[!i]Z!egZkV^a^c\!lV\Z!aVl+!

!
/+! q<dcigVXihr!ZmXZei!Vh!di]Zgl^hZ!egdk^YZY!Wn!V\gZZbZci)!bZVch!dcan!XdcigVXih!jcYZg!V!h^c\aZ!bVhiZg!

XdcigVXi)! ^cXajY^c\! V! YZh^\c*Wj^aY! XdcigVXi)! dg! XdcigVXih! ZciZgZY! ^cid! Vh! hiV\Zh! d[! V! h^c\aZ! egd_ZXi!
l]^X]! bVn! WZ! i]Z! hjW_ZXi! d[! l^i]]daY^c\)! ejghjVci! id! i]Z! EVWdg! <dYZ! u.4/-)! u.4/-+/)! u.4/-+0)!
u.4/-+1)!u.44.)!VcY!u.44.+28!

!
0+! q=Za^cfjZci!eVngdaa!gZXdgYhr!bZVch!i]dhZ!cdi!hjWb^iiZY!dc!i]Z!WVh^h!hZi![dgi]!^c!i]Z!<dcigVXi8!
!
1+! qBcVYZfjViZ!eVngdaa!gZXdgYhr!VgZ!Vcn!dcZ!d[!i]Z![daadl^c\7!

!
V+! 9!gZXdgY!aVX`^c\!Vcn!d[!i]Z!^c[dgbVi^dc!gZfj^gZY!Wn!EVWdg!<dYZ!u.4438!



!
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!
W+! 9! gZXdgY! l]^X]! XdciV^ch! Vaa! d[! i]Z! gZfj^gZY! ^c[dgbVi^dc! Wji! ^h! cdi! XZgi^[^ZY)! dg! ^h! XZgi^[^ZY! Wn!

hdbZdcZ!l]d!^h!cdi!Vc!V\Zci!d[!i]Z!XdcigVXidg!dg!hjWXdcigVXidg8!!
!

X+! 9!gZXdgY!gZbV^c^c\!jcXdggZXiZY![dg!dcZ!eVngdaa!eZg^dY)!V[iZg!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb!]Vh!
\^kZc!i]Z!XdcigVXidg!dg! hjWXdcigVXidg!cdi^XZ! d[!^cVXXjgVX^Zh!YZiZXiZY!Wn!VjY^i!dg!gZXdgY!gZk^Zl+!!
Igdk^YZY)!]dlZkZg)!i]Vi!egdbei!XdggZXi^dc!l^aa!hide!Vcn!Yjin!id!l^i]]daY!^[!hjX]!^cVXXjgVX^Zh!Yd!
cdi!Vbdjci!id!dcZ!'.(!eZgXZci!d[!i]Z!Zci^gZ!<Zgi^[^ZY!OZZ`an!IVngdaa! ^c!YdaaVg!kVajZ!VcY!Yd! cdi!
V[[ZXi!bdgZ!i]Vc!]Va[!i]Z!eZghdch!a^hiZY!Vh!ldg`Zgh!ZbeadnZY!dc!i]Vi!<Zgi^[^ZY!OZZ`an!IVngdaa)!Vh!
YZ[^cZY!^c!EVWdg!<dYZ!KZXi^dc!.443!VcY!L^iaZ!5!<<J!hZXi^dc!.31-.!d[!L^iaZ!5!d[!i]Z!<Va^[dgc^V!
<dYZ!d[!JZ\jaVi^dch+!!

!
2+! L]Z!l^i]]daY^c\!d[!XdcigVXi!eVnbZcih!l]Zc!eVngdaa!gZXdgYh!VgZ!YZa^cfjZci!dg!^cVYZfjViZ!^h!gZfj^gZY!

Wn! EVWdg! <dYZ! KZXi^dc! .44.+2'W('2()! VcY! ^i! YdZh! cdi! gZfj^gZ! i]Z! eg^dg! VeegdkVa! d[! i]Z! EVWdg!
<dbb^hh^dcZg+!!L]Z!9lVgY^c\!;dYn!h]Vaa!dcan!l^i]]daY!i]dhZ!eVnbZcih!YjZ!dg!Zhi^bViZY!id!WZ!YjZ!
id! i]Z! XdcigVXidg! dg! hjWXdcigVXidg! l]dhZ! eVngdaa! gZXdgYh! VgZ! YZa^cfjZci! dg! ^cVYZfjViZ)! eajh! Vcn!
VYY^i^dcVa!Vbdjci!i]Vi!i]Z!E<I!]Vh!gZVhdcVWaZ!XVjhZ!id!WZa^ZkZ!bVn!WZ!cZZYZY!id!XdkZg!V!WVX`!lV\Z!
VcY!eZcVain!VhhZhhbZci!V\V^chi!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!l]dhZ!eVngdaa!gZXdgYh!VgZ!YZa^cfjZci!
dg! ^cVYZfjViZ8! egdk^YZY! i]Vi! V! XdcigVXidg! h]Vaa! WZ! gZfj^gZY! ^c! ijgc! id! XZVhZ! Vaa! eVnbZcih! id! V!
hjWXdcigVXidg!l]dhZ!eVngdaa!gZXdgYh!VgZ!YZa^cfjZci!dg!^cVYZfjViZ!jci^a! i]Z!E<I!egdk^YZh!cdi^XZ!i]Vi!
i]Z!hjWXdcigVXidg!]Vh!XjgZY!i]Z!YZa^cfjZcXn!dg!YZ[^X^ZcXn+!

!
3+! O]Zc! XdcigVXi! eVnbZcih! VgZ! l^i]]ZaY)! i]Z! E<I! h]Vaa! egdk^YZ! i]Z! XdcigVXidg! VcY! hjWXdcigVXidg)! ^[!

Veea^XVWaZ)! l^i]! ^bbZY^ViZ! lg^iiZc! cdi^XZ! i]Vi! ^cXajYZh! Vaa! d[! i]Z! [daadl^c\7! '.(! V! hiViZbZci! i]Vi!
eVnbZcih!VgZ!WZ^c\!l^i]]ZaY!YjZ!id!YZa^cfjZci!dg!^cVYZfjViZ!eVngdaa!gZXdgYh)!VcY!i]Vi!^YZci^[̂ Zh!l]Vi!
gZXdgYh! VgZ! b^hh^c\! dg! hiViZh! l]n! gZXdgYh! i]Vi! ]VkZ! WZZc! hjWb^iiZY! VgZ! YZZbZY! ^cVYZfjViZ8! '/(!
heZX^[^Zh! i]Z! Vbdjci!WZ^c\!l^i]]ZaY8!VcY! '0(!^c[dgbh!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!d[! i]Z! g^\]i!id!
gZfjZhi! Vc! ZmeZY^iZY! ]ZVg^c\! id! gZk^Zl! i]Z! l^i]]daY^c\! d[! XdcigVXi! eVnbZcih! jcYZg! EVWdg! <dYZ!
KZXi^dc!.41/)!a^b^iZY!id!i]Z!^hhjZ!d[!l]Zi]Zg!i]Z!gZXdgYh!VgZ!YZa^cfjZci!dg!^cVYZfjViZ!dg!i]Z!E<I!]Vh!
ZmXZZYZY!^ih!Vji]dg^in!jcYZg!i]^h!hZXi^dc+!

!
4+! Gd! XdcigVXi! eVnbZcih! h]Vaa! WZ! l^i]]ZaY! hdaZan! dc! i]Z! WVh^h! d[! YZa^cfjZci! dg! ^cVYZfjViZ! eVngdaa!

gZXdgYh!V[iZg!i]Z!gZfj^gZY!gZXdgYh!]VkZ!WZZc!egdYjXZY+!
!

5+! Bc! VYY^i^dc! id! l^i]]daY^c\! XdcigVXi! eVnbZcih! WVhZY! dc! YZa^cfjZci! dg! ^cVYZfjViZ! eVngdaa! gZXdgYh)!
eZcVai^Zh! h]Vaa!WZ! VhhZhhZY! jcYZg! EVWdg! <dYZ!KZXi^dc!.443'\(![dg![V^ajgZ! id! i^bZan!Xdbean!l^i]! V!
lg^iiZc!gZfjZhi![dg!XZgi^[^ZY!eVngdaa!gZXdgYh+! !L]Z!VhhZhhbZci!d[!eZcVai^Zh!jcYZg!EVWdg!<dYZ!KZXi^dc!
.443'\(! YdZh! gZfj^gZ!i]Z! eg^dg! VeegdkVa! d[! i]Z! EVWdg! <dbb^hh^dcZg!jcYZg! hZXi^dc! .3103! d[! i]ZhZ!
gZ\jaVi^dch+!!!!!

!
<+!!O^i]]daY^c\![dg!N^daVi^dc![dg!Gdi!IVn^c\!i]Z!IZg!=^Zb!IgZkV^a^c\!OV\Zh!

!
.+!! "O^i]]daY"!VcY!qXdcigVXihr!]VkZ!i]Z!hVbZ!bZVc^c\!hZi![dgi]!^c!KZXi^dch!.3102'V(!VcY!.3102'W(!d[!

i]ZhZ!gZ\jaVi^dch+!
!
/+!! O]ZgZ!i]Z!k^daVi^dc!^h!Wn!V!hjWXdcigVXidg)!i]Z!\ZcZgVa!XdcigVXidg!h]Vaa!WZ!cdi^[^ZY!d[!i]Z!cVijgZ!d[!i]Z!

k^daVi^dc!VcY!gZ[ZgZcXZ!bVYZ!id!^ih!g^\]ih!jcYZg!EVWdg!<dYZ!KZXi^dc!.4/6+!
!
0+!! q9bdjci! ZfjVa! id! i]Z! jcYZgeVnbZcir! ^h! i]Z!idiVa! d[!i]Z! [daadl^c\! YZiZgb^cZY! Wn! eVngdaa! gZk^Zl)!

VjY^i)!dg!VYb^hh^dc!d[!i]Z!XdcigVXidg!dg!hjWXdcigVXidg7!
!

V+! L]Z! Y^[[ZgZcXZ!WZilZZc! Vbdjcih! eV^Y!ldg`Zgh! VcY! i]Z!XdggZXi! @ZcZgVa! IgZkV^a^c\! JViZ! d[! IZg!
=^Zb!OV\Zh)!Vh!YZ[^cZY!^c! EVWdg!<dYZ! KZXi^dc!.440)! VcY!YZiZgb^cZY!id!WZ!i]Z!egZkV^a^c\!gViZ!



!
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YjZ!ldg`Zgh!^c!hjX]!XgV[i)!XaVhh^[^XVi^dc!dg!igVYZ!^c!l]^X]!i]Zn!lZgZ!ZbeadnZY!VcY!i]Z!Vbdjcih!
eV^Y8!

!
W+! L]Z!Y^[[ZgZcXZ!WZilZZc!Vbdjcih!eV^Y!dc!WZ]Va[!d[!ldg`Zgh!VcY!i]Z!XdggZXi!Vbdjcih!d[!>beadnZg!

IVnbZcih)!Vh!YZ[^cZY!^c!EVWdg!<dYZ!KZXi^dc!.440+.!VcY!YZiZgb^cZY!id!WZ!eVgi!d[!i]Z!egZkV^a^c\!
gViZ!Xdhih! d[!XdcigVXidgh!YjZ! [dg!ZbeadnbZci! d[!ldg`Zgh!^c!hjX]!XgV[i)!XaVhh^[^XVi^dc!dg!igVYZ! ^c!
l]^X]!i]Zn!lZgZ!ZbeadnZY!VcY!i]Z!Vbdjcih!eV^Y8!!

!
X+! >hi^bViZY!Vbdjcih!d[!q^aaZ\Va!iV`^c\!d[!lV\Zhr8!!
!
Y+! 9bdjcih!d[!VeegZci^XZh]^e!igV^c^c\!Xdcig^Wji^dch!eV^Y!id!cZ^i]Zg!i]Z!egd\gVb!hedchdgph!igV^c^c\!

igjhi!cdg!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!<djcX^a8!VcY!
!

Z+! >hi^bViZY!eZcVai^Zh!jcYZg!EVWdg!<dYZ!KZXi^dch!.442)!.443)!VcY!.5.0+!
!

1+!! L]Z!l^i]]daY^c\!d[!XdcigVXi!eVnbZcih!l]Zc)!V[iZg!^ckZhi^\Vi^dc)!^i! ^h!ZhiVWa^h]ZY!i]Vi!jcYZgeVnbZci!
dg!di]Zg!k^daVi^dch!]VkZ!dXXjggZY!gZfj^gZh!i]Z!eg^dg!VeegdkVa!d[!i]Z!EVWdg!<dbb^hh^dcZg!jcYZg!<<J!
KZXi^dch!.3103!VcY!.3104+!

!

2+! Igdk^h^dch!gZaVi^c\!id!i]Z!eZcVai^Zh!jcYZg!EVWdg!<dYZ!KZXi^dch!.442)!VcY!.5.07!
!

V+! IjghjVci!id!EVWdg!<dYZ!KZXi^dc!.442)!i]Z!XdcigVXidg!h]Vaa)!Vh!V!eZcVain)![dg[Z^i!je!id![^[in!YdaaVgh!
'$2-(! [dg! ZVX]! XVaZcYVg! YVn)! dg! edgi^dc! i]ZgZd[)! [dg! ZVX]! ldg`Zg! eV^Y! aZhh! i]Vc! i]Z! egZkV^a^c\!
lV\Zh+!

!

W+! IjghjVci! id! EVWdg! <dYZ! KZXi^dc! .5.0)! i]Z! XdcigVXidg! h]Vaa)! Vh! V! eZcVain)! [dg[Z^i!!
ilZcin*[^kZ! YdaaVgh! '$/2(! [dg! ZVX]! ldg`Zg! ZbeadnZY! ^c! i]Z! ZmZXji^dc! d[! i]Z! XdcigVXi! Wn! i]Z!
XdcigVXidg!dg!Wn!Vcn!hjWXdcigVXidg![dg!ZVX]!XVaZcYVg!YVn!Yjg^c\!l]^X]!hjX]!ldg`Zg!^h!gZfj^gZY!dg!
eZgb^iiZY! id! ldg`! bdgZ! i]Vc! Z^\]i! '5(! ]djgh! ^c! Vcn! dcZ! XVaZcYVg! YVn! VcY!!
1-!]djgh!^c!Vcn!dcZ!XVaZcYVg!lZZ`+!

!
=+! ?dg[Z^ijgZh!JZfj^g^c\!9eegdkVa!Wn!i]Z!EVWdg!<dbb^hh^dcZg!

!
.+! ?dg! ejgedhZh! d[! i]^h! hZXi^dc! VcY! <<J! KZXi^dc! .3104)! q[dg[Z^ijgZhr! bZVch! i]Z! Vbdjci! d[! lV\Zh)!

eZcVai^Zh)!VcY![dg[Z^ijgZh!VhhZhhZY!Wn!i]Z!E<I!VcY!egdedhZY!id!WZ!l^i]]ZaY!ejghjVci!id!EVWdg!<dYZ!
KZXi^dc!.44.+3'V()!VcY!^cXajYZh!i]Z![daadl^c\7!'.(!i]Z!Y^[[ZgZcXZ!WZilZZc!i]Z!egZkV^a^c\!lV\Z!gViZh!
VcY!i]Z!Vbdjci!eV^Y!id!ZVX]!ldg`Zg![dg!ZVX]!XVaZcYVg!YVn!dg!edgi^dc!i]ZgZd[![dg!l]^X]!ZVX]!ldg`Zg!
lVh! eV^Y! aZhh! i]Vc!i]Z! egZkV^a^c\! lV\Z!gViZ! Wn! i]Z! XdcigVXidg!dg!hjWXdcigVXidg8! VcY! '/(! eZcVai^Zh!
VhhZhhZY!jcYZg!EVWdg!<dYZ!KZXi^dch!.442)!.443!VcY!.5.0+!

!
/+! ! B[! i]Z! V\\gZ\ViZ! Vbdjci! d[! [dg[Z^ijgZh! VhhZhhZY! Vh! id! V! XdcigVXidg! dg! hjWXdcigVXidg! ^h! aZhh! i]Vc!

$.---+--)!i]Z![dg[Z^ijgZh!h]Vaa!WZ!YZZbZY!VeegdkZY!Wn!i]Z!EVWdg!<dbb^hh^dcZg!jedc!hZgk̂ XZ!VcY!i]Z!
EVWdg!<dbb^hh^dcZgph!gZXZ^ei!d[!Xdê Zh!d[!i]Z![daadl^c\7!'.(!i]Z!Gdi^XZ!d[!O^i]]daY^c\!d[!<dcigVXi!
IVnbZcih! Vji]dg^oZY! Wn! EVWdg! <dYZ! KZXi^dc! .44.+3'V(8! '/(! Vc! 9jY^i! Vh! YZ[^cZY! ^c! <<J! KZXi^dc!
.310/'Z()!VcY!'0(!V!Wg^Z[!cVggVi^kZ!^YZci^[n^c\!i]Z!;^Y!9YkZgi^hZbZci!=ViZ!d[!i]Z!XdcigVXi![dg!ejWa^X!
ldg`!VcY!hjbbVg^o^c\! i]Z!cVijgZ! d[!i]Z! k^daVi^dc)!i]Z! WVh^h!d[! i]Z!jcYZgeVnbZci)! VcY!i]Z![VXidgh!
Xdch^YZgZY!^c!YZiZgb^c^c\!i]Z!VhhZhhbZci!d[!eZcVai^Zh)!^[!Vcn)!jcYZg!EVWdg!<dYZ!KZXi^dc!.442+!!!

!
'X(! ! ?dg! Vaa!di]Zg! [dg[Z^ijgZh)! VeegdkVa!Wn! i]Z!EVWdg!<dbb^hh^dcZg! h]Vaa!WZ! gZfjZhiZY! VcY! dWiV^cZY! ^c!

VXXdgYVcXZ!l^i]!<<J!KZXi^dc!.3104+!!!!!!
! !



!
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!
>+! =ZiZgb^cVi^dc!d[!9bdjci!d[!?dg[Z^ijgZ!Wn!i]Z!EVWdg!<dbb^hh^dcZg!

!
.+! O]Zc!i]Z!E<H!gZfjZhih!V!YZiZgb^cVi^dc!d[!i]Z!Vbdjci!d[![dg[Z^ijgZ)!i]Z!gZfjZhi!h]Vaa!^cXajYZ!V![^aZ!

dg!gZedgi!id!i]Z!EVWdg!<dbb^hh^dcZg!l]^X]!XdciV^ch!Vi!aZVhi!i]Z!^c[dgbVi^dc!heZX^[^ZY!^c!hjWeVgih!'V(!
i]gdj\]! '̂ (!WZadl+!!9iiVX]bZci!@!^h!V!hVbeaZ!JZfjZhi![dg!9eegdkVa!d[!?dg[Z^ijgZ!jcYZg!i]^h!hZXi^dc+!

!
'V(!O]Zi]Zg!i]Z!ejWa^X!ldg`!]Vh!WZZc!VXXZeiZY!Wn!i]Z!VlVgY^c\!WdYn!VcY!l]Zi]Zg!V!kVa^Y!cdi^XZ!d[!

XdbeaZi^dc!]Vh! WZZc! [^aZY)!VcY! i]Z!YViZh! ^[!Vcn!l]Zc!i]dhZ!ZkZcih!dXXjggZY)!VcY!i]Z! Vbdjci!d[!
[jcYh!WZ^c\!]ZaY!^c!gZiZci^dc!Wn!i]Z!9lVgY^c\!;dYn8!

!
'W(!9cn!di]Zg!YZVYa^cZ!l]^X]!^[!b^hhZY!ldjaY!^beZYZ!XdaaZXi^dc8!!
!
'X(!>k^YZcXZ!d[!k^daVi^dc)!^c!cVggVi^kZ![dgb8!
!
'Y(!>k^YZcXZ!d[! k^daVi^dc!dWiV^cZY! jcYZg!<<J! KZXi^dc!.310/!VcY!V! Xden!d[! i]Z! 9jY^i!egZeVgZY!^c!

VXXdgYVcXZ!l^i]!<<J! KZXi^dc!.310/! hZii^c\![dgi]!i]Z!Vbdjcih!d[!jceV^Y!lV\Zh!VcY!Veea^XVWaZ!
eZcVai^Zh8!

!
'Z(!>k^YZcXZ!i]Vi!WZ[dgZ!i]Z! [dg[Z^ijgZ!lVh!hZci!id!i]Z!EVWdg!<dbb^hh^dcZg!'9(!i]Z! XdcigVXidg!VcY!

hjWXdcigVXidg! lZgZ! \̂ kZc! i]Z! deedgijc^in! id! ZmeaV^c! l]n! i]ZgZ! lVh! cd! k^daVi^dc)! dg! i]Vi! Vcn!
k̂ daVi^dc! lVh! XVjhZY! Wn! \ddY! [V^i]! b^hiV`Z! VcY! egdbeian! XdggZXiZY! l]Zc! Wgdj\]i! id! i]Z!
XdcigVXidg!dg!hjWXdcigVXidgph!ViiZci^dc)!VcY!';(!i]Z!XdcigVXidg!VcY!hjWXdcigVXidg!Z^i]Zg!Y^Y!cdi!Yd!
hd!dg![V^aZY!id!Xdck^cXZ!i]Z!E<I!d[!^ih!edh^i^dc8!

!
'[(! O]ZgZ! i]Z! E<I! hZZ`h! cdi! dcan! lV\Zh! Wji! Vahd! V! eZcVain! Vh! eVgi! d[! i]Z! [dg[Z^ijgZ)! VcY! i]Z!

XdcigVXidg!dg!hjWXdcigVXidg!]Vh!jchjXXZhh[jaan!XdciZcYZY!i]Vi!i]Z!XVjhZ!d[!k^daVi^dc!lVh!V!\ddY!
[V^i]! b^hiV`Z! i]Vi! lVh! egdbeian! XdggZXiZY! l]Zc! Wgdj\]i! id! i]Z! XdcigVXidg! dg! hjWXdcigVXidgph!
ViiZci^dc)!V!h]dgi!hiViZbZci!h]djaY!VXXdbeVcn!i]Z!egdedhVa![dg!V![dg[Z^ijgZ)!l^i]!V!gZXdbbZcYZY!
eZcVain!Vbdjci!ejghjVci!id!EVWdg!<dYZ!KZXi^dc!.442'V(8!

!
'\(! O]ZgZ!i]Z! E<I! hZZ`h!dcan!lV\Zh!dg! V! eZcVain!aZhh! i]Vc!$2-!eZg!YVn!Vh! eVgi!d[!i]Z! [dg[Z^ijgZ!

WZXVjhZ!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!]Vh!hjXXZhh[jaan!XdciZcYZY!i]Vi!i]Z!XVjhZ!d[!i]Z!k^daVi^dc!
lVh! ! V! \ddY! [V^i]! b^hiV`Z! i]Vi! lVh! egdbeian! XdggZXiZY! l]Zc! Wgdj\]i! id! i]Z! XdcigVXidg! dg!
hjWXdcigVXidgph! ViiZci^dc)! i]Z! [^aZ! h]djaY! ^cXajYZ! i]Z! Zk^YZcXZ! Vh! id! i]Z! XdcigVXidg! dg!
hjWXdcigVXidg&h!`cdlaZY\Z!d[!]^h!dg!]Zg!dWa^\Vi^dc)!^cXajY^c\!i]Z!egd\gVb&h!Xdbbjc^XVi^dc!id!i]Z!
XdcigVXidg! dg! hjWXdcigVXidg! d[! i]Z! dWa^\Vi^dc! ^c! i]Z! W^Y! ^ck^iVi^dch)! Vi! i]Z! egZ*_dW! Xdc[ZgZcXZ!
V\ZcYV!VcY! gZXdgYh)!VcY!Vcn!di]Zg!cdi^XZ!\^kZc!Vh!eVgi!d[!i]Z!XdcigVXi^c\!egdXZhh+!O^i]!i]Z![^aZ!
h]djaY! WZ! V! hiViZbZci)! h^b^aVg! id! i]Vi! YZhXg^WZY! ^c! '3()! VcY! gZXdbbZcYZY! eZcVain! Vbdjcih)!
ejghjVci!id!EVWdg!<dYZ!KZXi^dc!.442'V(8!!

!
'](!L]Z! egZk^djh! gZXdgY!d[! i]Z!XdcigVXidg! VcY! hjWXdcigVXidg! ^c! bZZi^c\!]^h! dg!]Zg!i]Z^g!egZkV^a^c\!

lV\Z!dWa^\Vi^dch8!VcY!
!
'^(!O]Zi]Zg!i]Z!E<I!]Vh!WZZc!\gVciZY!^c^i^Va)!ZmiZcYZY!^c^i^Va!dg![^cVa!VeegdkVa!dc!dcan!Vc!^ciZg^b!dg!

iZbedgVgn! WVh^h!jcYZg!<<J!KZXi^dch! .31/2!dg! .31/3! dg!l]Zi]Zg! ^i! ]Vh!WZZc! \gVciZY! ZmiZcYZY!
VeegdkVa!jcYZg!<<J!KZXi^dc!.31/4+!

!
/+! L]Z! [^aZ! dg! gZedgi! h]Vaa! WZ! hZgkZY! dc! i]Z! EVWdg! <dbb^hh^dcZg! Vh! hddc! Vh! egVXi^XVWaZ! V[iZg! i]Z!

k^daVi^dc!]Vh!WZZc!Y^hXdkZgZY)!VcY!cdi!aZhh!i]Vc!0-!YVnh!WZ[dgZ!i]Z![^cVa!eVnbZci)!Wji!^c!cd!ZkZci!cdi!
aZhh! i]Vc!0-!YVnh!WZ[dgZ! i]Z! Zme^gVi^dc!d[!i]Z! a^b^iVi^dch!eZg^dY! hZi! [dgi]! ^c! EVWdg! <dYZ! KZXi^dc!
.41.+!

!



!

!E<I!*!.1!

0+! 9!Xden! d[!i]Z!gZXdbbZcYZY![dg[Z^ijgZ!VcY! i]Z! [^aZ!dg!gZedgi!h]Vaa! WZ!hZgkZY!dc!i]Z!XdcigVXidg! VcY!
hjWXdcigVXidg! Vi! i]Z! hVbZ! i^bZ! Vh! ^i! ^h! hZci! id! i]Z! EVWdg! <dbb^hh^dcZg+! L]Z! EVWdg! <dbea^VcXZ!
Igd\gVb! bVn! ZmXajYZ! [gdb! i]Z! YdXjbZcih! hZgkZY! dc! i]Z! XdcigVXidg! VcY! hjWXdcigVXidg! Xde^Zh! d[!
YdXjbZcih!hZXjgZY![gdb!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!Yjg^c\!Vc!VjY^i)! ^ckZhi^\Vi^dc)!dg!bZZi^c\!^[!
i]dhZ!VgZ!XaZVgan!gZ[ZgZcXZY!^c!i]Z![^aZ!dg!gZedgi+!

!
1+! L]Z! EVWdg!<dbb^hh^dcZg! h]Vaa! V[[^gb)! gZ_ZXi)! dg! bdY^[n! i]Z! [dg[Z^ijgZ! ^c! l]daZ! dg! ^c! eVgi! Vh! i]Z!

lV\Zh!VcY!eZcVai^Zh!YjZ+!!
!
2+! L]Z!EVWdg!<dbb^hh^dcZg&h!YZiZgb^cVi^dc!d[!i]Z![dg[Z^ijgZ!^h!Z[[ZXi^kZ!dc!dcZ!d[!i]Z!ild![daadl^c\!

YViZh7!
!
'.(! ?dg!Vaa! egd\gVbh! di]Zg! i]Vc!i]dhZ!]Vk^c\! ZmiZcYZY! Vji]dg^in!jcYZg! <<J!KZXi^dc!.31/4! E<Ih!
l^i]!^c^i^Va!VeegdkVa!dg!Vc!ZmiZch^dc!d[!^c^i^Va!VeegdkVa!ejghjVci!id!<<J!KZXi^dc!.31/2!dg!.31/3)!dc!
i]Z!YViZ!i]Z!EVWdg!<dbb^hh^dcZg!hZgkZh!Wn![^ghi!XaVhh!bV^a)!dc!i]Z!E<I)!dc!i]Z! 9lVgY^c\!;dYn!^[!
Y^[[ZgZci)! dc! i]Z! XdcigVXidg! VcY! dc! i]Z! hjWXdcigVXidg)! ^[! Vcn)! Vc! ZcYdghZY! Xden! d[! i]Z! egdedhZY!
[dg[Z^ijgZ)!dg!V!cZlan!YgV[iZY![dg[Z^ijgZ!hiViZbZci!l]^X]!hZih!dji!i]Z!Vbdjci!d[![dg[Z^ijgZ!VeegdkZY+!!
KZgk^XZ! dc!i]Z!XdcigVXidg! dg!hjWXdcigVXidg!^h!Z[[ZXi^kZ! ^[!bVYZ!dc!i]Z! aVhi! VYYgZhh!hjeea^ZY! Wn!i]Z!
XdcigVXidg! dg! hjWXdcigVXidg! ^c! i]Z! gZXdgY+! L]Z! EVWdg! <dbb^hh^dcZg&h! VeegdkVa)! bdY^[^XVi^dc! dg!
Y^hVeegdkVa! d[! i]Z! egdedhZY! [dg[Z^ijgZ! h]Vaa! WZ! hZgkZY! l^i]^c! 0-! YVnh! d[! gZXZ^ei! d[! i]Z! egdedhZY!
[dg[Z^ijgZ+!
!
'/(!?dg!egd\gVbh!l^i]![^cVa!VeegdkVa!ZmiZcYZY!Vji]dg^in!jcYZg!<<J!KZXi^dc!.31/4!VWdkZ)!VeegdkVa!
^h!Z[[ZXi^kZ!/-!YVnh!V[iZg!i]Z!gZfjZhiZY![dg[Z^ijgZh!VgZ!hZgkZY!jedc!i]Z!EVWdg!<dbb^hh^dcZg)!jcaZhh!
i]Z!EVWdg!<dbb^hh^dcZg!hZgkZh!V!cdi^XZ!jedc!i]Z!eVgi^Zh)!l^i]̂ c!i]Vi!i^bZ!eZg^dY)!i]Vi!i]^h![dg[Z^ijgZ!
gZfjZhi! ^h!hjW_ZXi!id![jgi]Zg! gZk^Zl+!?dg! hjX]!egd\gVbh)!V! cdi^XZ! i]Vi! VeegdkVa!l^aa! [daadl! hjX]! V!
egdXZYjgZ!l^aa!WZ!^cXajYZY!^c!i]Z!igVchb^iiVa!d[!i]Z![dg[Z^ijgZ!gZfjZhi!id!i]Z!XdcigVXidg+! !B[!i]Z!EVWdg!
<dbb^hh^dcZg! cdi^[^Zh! i]Z! eVgi^Zh! d[! V! YZX^h^dc! id! jcYZgiV`Z! [jgi]Zg! gZk^Zl)! i]Z! EVWdg!
<dbb^hh^dcZg&h! [^cVa! VeegdkVa)! bdY^[^XVi^dc! dg! Y^hVeegdkVa! d[! i]Z! egdedhZY! [dg[Z^ijgZ! h]Vaa! WZ!
hZgkZY!l^i]^c!0-!YVnh!d[!i]Z!YViZ!d[!cdi^XZ!d[![jgi]Zg!gZk^Zl+!

!
?+! =Zedh^ih!d[!IZcVai^Zh!VcY!?dg[Z^ijgZh!O^i]]ZaY!

!
.+! O]ZgZ!i]Z!^ckdakZbZci!d[!i]Z!EVWdg!<dbb^hh^dcZg!]VY!WZZc!a^b^iZY!id!V!YZiZgb^cVi^dc!d[!i]Z!VXijVa!

Vbdjci!d[!eZcVain)![dg[Z^ijgZ!dg!jcYZgeVnbZci!d[!lV\Zh)!VcY!i]Z!bViiZg!]Vh!WZZc!gZhdakZY!l^i]dji!
a^i^\Vi^dc! Wn! dg! V\V^chi! i]Z! EVWdg! <dbb^hh^dcZg)! i]Z! EVWdg! <dbea^VcXZ! Igd\gVb! h]Vaa! YZedh^i!
eZcVai^Zh!VcY![dg[Z^ijgZh!l^i]!i]Z!9lVgY^c\!;dYn+!

!
/+! O]ZgZ! XdaaZXi^dc! d[![^cZh)!eZcVai^Zh!dg! [dg[Z^ijgZh!gZhjaih![gdb!VYb^c^higVi^kZ!egdXZZY^c\h! dg!Xdjgi!

VXi^dc!id!l]^X]!i]Z!EVWdg!<dbb^hh^dcZg!VcY!9lVgY^c\!;dYn!dg!^ih!EVWdg!<dbea^VcXZ!Igd\gVb!VgZ!
Wdi]!eVgi^Zh)!i]Z![^cZh)!eZcVai^Zh!dg![dg[Z^ijgZh!h]Vaa!WZ!Y^k^YZY!WZilZZc!i]Z!\ZcZgVa![jcYh!d[!i]Z!hiViZ!
VcY!i]Z!9lVgY^c\!;dYn)!Vh!i]Z!AZVg^c\!H[[^XZg!dg!Xdjgi!bVn!YZX^YZ+!

!
0+! 9aa!eZcVai^Zh!gZXdkZgZY!^c!VYb^c^higVi^kZ!egdXZZY^c\h!dg!Xdjgi!VXi^dc!Wgdj\]i!Wn!dg!V\V^chi!i]Z!EVWdg!

<dbb^hh^dcZg!VcY!id! l]^X]! i]Z!9lVgY^c\! ;dYn!dg! ^ih! EVWdg!<dbea^VcXZ!Igd\gVb! ^h!cdi!V!eVgin)!
h]Vaa!WZ!YZedh^iZY!^c!i]Z!\ZcZgVa![jcY!d[!i]Z!hiViZ+!

!
1+! 9aa!lV\Zh!VcY!WZcZ[^ih!l]^X]!WZadc\!id!Vc!ZbeadnZZ!VcY!VgZ!l^i]]ZaY!dg!XdaaZXiZY![gdb!V!XdcigVXidg!

dg! hjWXdcigVXidg)! Z^i]Zg! Wn! l^i]]daY^c\! dg! Vh! V! gZhjai! d[! VYb^c^higVi^kZ! egdXZZY^c\h! dg! Vcn! Xdjgi!
VXi^dc)!VcY!l]^X]!]VkZ!cdi!WZZc!eV^Y!id!i]Z!ZbeadnZZ!dg!^ggZkdXVWan!Xdbb^iiZY!dc!i]Z!ZbeadnZZ&h!
WZ]Va[! id! V! WZcZ[^i! [jcY)! h]Vaa!WZ!YZedh^iZY!l^i]!i]Z! EVWdg! <dbb^hh^dcZg)!l]d! h]Vaa!]VcYaZ! hjX]!
lV\Zh!VcY!WZcZ[^ih!^c!VXXdgYVcXZ!l^i]!EVWdg!<dYZ!KZXi^dc!63+4+!!



!

!E<I!*!.2!

!
@+! =ZWVgbZci!Ida^Xn!

!

Bi! ^h! i]Z! eda^Xn! d[!LK@!i]Vi! i]Z!ejWa^X! ldg`h! egZkV^a^c\!lV\Z!gZfj^gZbZcih!hZi! [dgi]! ^c! i]Z!<Va^[dgc^V!
EVWdg! <dYZ)! KZXi^dc! .4/-*.53.)!WZ!hig^Xian!Zc[dgXZY+! ! Bc![jgi]ZgVcXZ!i]ZgZd[)! XdchigjXi^dc!XdcigVXidgh!
VcY!hjWXdcigVXidgh! [djcY! id! WZ! gZeZVi!k^daVidgh!d[! i]Z! <Va^[dgc^V! EVWdg! <dYZ!h]Vaa! WZ! gZ[ZggZY! id!i]Z!
EVWdg! <dbb^hh^dcZg! [dg! YZWVgbZci! [gdb! W^YY^c\! dc! dg! di]Zgl^hZ! WZ^c\! VlVgYZY! Vcn! ejWa^X! ldg`!
XdcigVXi)!l^i]^c!i]Z!hiViZ!d[!<Va^[dgĉ V)![dg!i]Z!eZg[dgbVcXZ!d[!XdchigjXi^dc!VcY,dg!bV^ciZcVcXZ!hZgk^XZh!
[dg! i]Z! eZg^dY!cdi! id! ZmXZZY! i]gZZ! '0(! nZVgh!^c! YjgVi^dc+! !L]Z! YjgVi^dc!d[! i]Z! YZWVgbZci! eZg^dY! h]Vaa!
YZeZcY!jedc!i]Z!cVijgZ!VcY!hZkZg^in!d[!i]Z!aVWdg!XdYZ!k^daVi^dch!VcY!Vcn!b^i^\Vi^c\!VcY,dg!V\\gVkVi^c\!
[VXidgh)!l]^X]!bVn!WZ!egZhZciZY!Vi!i]Z!]ZVg^c\!XdcYjXiZY!Wn!i]Z!EVWdg!<dbb^hh^dcZg![dg!hjX]!ejgedhZ+!!!

!

!

E64F;A@!H;;;!%!@AF;46!A7!I;F99A>5;@8!2@5!D6H;6I!F96D6A7!

!
9[iZg! YZiZgb^cVi^dc!d[!i]Z!Vbdjci! d[! [dg[Z^ijgZ!Wn! i]Z! EVWdg!<dbb^hh^dcZg)! cdi^XZ! d[!l^i]]daY^c\!d[! XdcigVXi!
eVnbZcih!h]Vaa!WZ!egdk^YZY!id!i]Z!XdcigVXidg!VcY!hjWXdcigVXidg)!^[ !Veea^XVWaZ+! !L]Z!cdi^XZ!h]Vaa!WZ!^c!lg^i^c\!VcY!
h]Vaa!YZhXg^WZ!i]Z!cVijgZ!d[!i]Z!k^daVi^dc!VcY!i]Z!Vbdjci!d[!lV\Zh)!eZcVai^Zh)!VcY![dg[Z^ijgZh!l^i]]ZaY+!!KZgk^XZ!d[!
i]Z!cdi^XZ!h]Vaa!WZ!XdbeaZiZY!ejghjVci!id!KZXi^dc!.-.0!d[!i]Z!<dYZ!d[!<^k^a!IgdXZYjgZ!Wn![^ghi*XaVhh!VcY!XZgi^[^ZY!
bV^a!id!i]Z!XdcigVXidg!VcY!hjWXdcigVXidg)!^[!Veea^XVWaZ+!!L]Z!cdi^XZ!h]Vaa!VYk^hZ!i]Z!XdcigVXidg!VcY!hjWXdcigVXidg)!^[!
Veea^XVWaZ)!d[!i]Z!egdXZYjgZ![dg!dWiV^c^c\!gZk^Zl!d[!i]Z!l^i]]daY^c\!d[!XdcigVXi!eVnbZcih+!!LK@!h]Vaa!Vahd!hZgkZ!V!
Xden!d[!i]Z!cdi^XZ!Wn!XZgi^[^ZY!bV^a!id!Vcn!WdcY^c\!XdbeVcn!^hhj^c\!V!WdcY!i]Vi!hZXjgZh!i]Z!eVnbZci!d[!lV\Zh!
XdkZgZY!Wn!i]Z!cdi^XZ!VcY!id!Vcn!hjgZin!dc!V!WdcY)!^[!i]Z^g!^YZci^i^Zh!VgZ!`cdlc!id!i]Z!VlVgY^c\!WdYn+!!2!NYZc!YQ!

^SP!@Y^TNP!YQ!IT^SSYVOTXR!YQ!4YX^\LN^!BLcWPX^]!"@I4B#!^Y!MP!_^TVTdPO!T]!QY_XO! L]!2^^LNSWPX^!9!^Y!^ST]!

OYN_WPX^&!

!
JZk^Zl!d[!GO<I!
!

.+! 9c!V[[ZXiZY!XdcigVXidg!dg!hjWXdcigVXidg!bVn!dWiV^c!gZk̂ Zl!d[!V!GO<I!jcYZg!i]^h!X]VeiZg!Wn!igVchb^ii^c\!V!
lg^iiZc!gZfjZhi! id! i]Z! d[[^XZ! d[! i]Z! E<I! i]Vi! VeeZVgh! dc! i]Z!GO<I! l^i]^c! 3-! YVnh! V[iZg! hZgk^XZ! d[! i]Z!
GO<I+! !B[! cd!]ZVg^c\!^h! gZfjZhiZY! l^i]^c!3-! YVnh!V[iZg!hZgk^XZ! d[! i]Z! GO<I)!i]Z! GO<I!h]Vaa!WZXdbZ!
[^cVa+!

!
/+! O^i]^c! iZc! YVnh! [daadl^c\! gZXZ^ei!d[! i]Z! gZfjZhi![dg! gZk^Zl)! i]Z!E<I! h]Vaa! igVchb^i! id!i]Z! H[[^XZ!d[! i]Z!

=^gZXidg*EZ\Va!Mc^i!i]Z!gZfjZhi![dg!gZk̂ Zl!VcY!Xde^Zh!d[!i]Z!Gdi^XZ!d[!O^i]]daY^c\!d[!<dcigVXi!IVnbZcih)!
Vcn!VjY^i!hjbbVgn!i]Vi!VXXdbeVc^ZY!i]Z! cdi^XZ)! VcY! V! egdd[! d[!hZgk^XZ! dg!di]Zg! YdXjbZcih! h]dl^c\!i]Z!
cVbZ! VcY!VYYgZhh! d[! Vcn! WdcY^c\! XdbeVcn! dg! hjgZin! i]Vi!hZXjgZh! eVnbZci! d[!i]Z! lV\Zh! XdkZgZY! Wn!i]Z!
cdi^XZ+! !2!NYZc!YQ! ^SP!\P[_T\PO!@Y^TNP!YQ!F\LX]WT^^LV!^Y! MP!_^TVTdPO!T]!QY_XO!L]!2^^LNSWPX^!;!^Y!^ST]!

OYN_WPX^&!

!
0+! Medc!gZXZ^ei!d[!V!i^bZan!gZfjZhi)! V!]ZVg^c\!h]Vaa! WZ!XdbbZcXZY!l^i]^c!6-!YVnh! WZ[dgZ! i]Z! =^gZXidg)!l]d!

h]Vaa! Veed^ci! Vc! ^beVgi^Va! ]ZVg^c\! d[[^XZg! edhhZhh^c\! i]Z! fjVa^[^XVi^dch! d[! Vc! VYb^c^higVi^kZ! aVl! _jY\Z!
ejghjVci!id!hjWY^k̂ h^dc!'W(!d[!KZXi^dc!..2-/!d[!i]Z!@dkZgcbZci!<dYZ+!!L]Z!Veed^ciZY!]ZVg^c\!d[[^XZg!h]Vaa!
WZ! Vc! ZbeadnZZ! d[! i]Z! YZeVgibZci)! Wji! h]Vaa! cdi! WZ! Vc! ZbeadnZZ! d[! i]Z! =^k^h^dc! d[! EVWdg! KiVcYVgYh!
>c[dgXZbZci+!!L]Z!XdcigVXidg!dg!hjWXdcigVXidg!h]Vaa!WZ!egdk^YZY!l^i]!Vc!deedgijc^in!id!gZk^Zl!Zk^YZcXZ!id!
WZ!ji^a^oZY!Wn!i]Z!E<I!Vi!i]Z!]ZVg^c\!l^i]^c!/-!YVnh!d[!i]Z!gZXZ^ei!d[!i]Z!lg^iiZc!gZfjZhi![dg!V!]ZVg^c\+!!9cn!
Zk^YZcXZ!dWiV^cZY!Wn!i]Z!E<I!hjWhZfjZci!id!i]Z!/-*YVn!Xjid[[!h]Vaa!WZ!egdbeian!Y^hXadhZY!id!i]Z!XdcigVXidg!
dg! hjWXdcigVXidg+! 2! NYZc! YQ! L! @Y^TNP! YQ! AZZY\^_XT^c! ^Y! DP`TPa! 6`TOPXNP! B_\]_LX^! ^Y! >LMY\! 4YOP!

EPN^TYX!(.+)"M#!QY\W!T]!QY_XO!L]!2^^LNSWPX^!<!^Y!^ST]!OYN_WPX^&!
!
! L]Z!XdcigVXidg!dg!hjWXdcigVXidg!h]Vaa!]VkZ!i]Z!WjgYZc!d[!egdk^c\!i]Vi!i]Z!WVh^h![dg!i]Z!GO<I!^h!^cXdggZXi+!!

L]Z! GO<I! h]Vaa!WZ! hj[[^X^Zcian!YZiV^aZY!id! egdk^YZ![V^g! cdi^XZ!id! i]Z! XdcigVXidg! dg! hjWXdcigVXidg!d[! i]Z!
^hhjZh!Vi!i]Z!]ZVg^c\+!



!

!E<I!*!.3!

!
O^i]^c! 12! YVnh! d[! i]Z! XdcXajh^dc! d[! i]Z! ]ZVg^c\)! i]Z! =^gZXidg! h]Vaa! ^hhjZ! V! lg^iiZc! YZX^h^dc! V[ [̂ gb^c\)!
bdY^[n^c\)!dg!Y^hb^hh^c\!i]Z!VhhZhhbZci+! !L]Z!YZX^h^dc!d[!i]Z!=^gZXidg!h]Vaa!Xdch^hi!d[!V!cdi^XZ!d[![^cY^c\h)!
[^cY^c\h)!VcY!Vc!dgYZg+!!L]^h!YZX^h^dc!h]Vaa!WZ!hZgkZY!dc!Vaa!eVgi^Zh!ejghjVci!id!KZXi^dc!.-.0!d[!i]Z!<dYZ!d[!
<^k^a!IgdXZYjgZ!Wn![^ghi*XaVhh!bV^a!Vi!i]Z!aVhi!`cdlc!VYYgZhh!d[!i]Z!eVgin!dc![^aZ!l^i]!i]Z!E<I+!!O^i]^c!.2!
YVnh!d[!i]Z!^hhjVcXZ!d[!i]Z!YZX^h^dc)!i]Z!=^gZXidg!bVn!gZXdch^YZg!dg!bdY^[n!i]Z!YZX^h^dc!id!XdggZXi!Vc!Zggdg)!
ZmXZei!i]Vi!V!XaZg^XVa!Zggdg!bVn!WZ!XdggZXiZY!Vi!Vcn!i^bZ+!!L]Z!=^gZXidg!]Vh!VYdeiZY!gZ\jaVi^dch!hZii^c\![dgi]!
egdXZYjgZh![dg!]ZVg^c\h&!

!
1+! 9c! V[[ZXiZY! XdcigVXidg! dg! hjWXdcigVXidg! bVn! dWiV^c! gZk^Zl! d[! i]Z! YZX^h^dc! d[! i]Z! =^gZXidg! Wn! [^a^c\! V!

eZi^i^dc![dg!V!lg^i!d[!bVcYViZ!id!i]Z!Veegdeg^ViZ!hjeZg^dg!Xdjgi!ejghjVci!id!KZXi^dc!.-61+2! d[!i]Z! <dYZ!d[!
<^k^a! IgdXZYjgZ! l^i]^c! 12!YVnh!V[iZg! hZgk^XZ! d[! i]Z!YZX^h^dc+! !B[! cd! eZi^i^dc![dg!lg^i!d[!bVcYViZ! ^h! [^aZY!
l^i]^c!12!YVnh!V[iZg!hZgk^XZ!d[!i]Z!YZX^h^dc)!i]Z!dgYZg!h]Vaa!WZXdbZ![^cVa+! !B[!^i! ^h!XaV^bZY!^c!V!eZi^i^dc![dg!
lg^i!d[!bVcYViZ!i]Vi!i]Z![^cY^c\h!VgZ!cdi!hjeedgiZY!Wn!i]Z!Zk^YZcXZ)!VWjhZ!d[!Y^hXgZi^dc!^h!ZhiVWa^h]ZY!^[!i]Z!
Xdjgi!YZiZgb^cZh!i]Vi!i]Z![^cY^c\h!VgZ!cdi!hjeedgiZY!Wn!hjWhiVci^Va!Zk^YZcXZ!^c!i]Z!a^\]i!d[!i]Z!l]daZ!gZXdgY+!

!
2+! 9!XZgi^[^ZY!Xden!d[!V![^cVa!dgYZg!bVn!WZ![^aZY!Wn!i]Z!EVWdg!<dbb^hh^dcZg!^c!i]Z!d[[^XZ!d[!i]Z!XaZg`!d[!i]Z!

hjeZĝ dg!Xdjgi!^c!Vcn!Xdjcin!^c!l]^X]!i]Z!V[[ZXiZY!XdcigVXidg!dg!hjWXdcigVXidg!]Vh!egdeZgin!dg!]Vh!dg!]VY!V!
eaVXZ!d[! Wjh^cZhh+! !L]Z! XaZg`)!^bbZY^ViZan!jedc!i]Z![^a^c\)!h]Vaa! ZciZg!_jY\bZci! [dg!i]Z! hiViZ!V\V^chi!i]Z!
eZghdc!VhhZhhZY!^c!i]Z!Vbdjci!h]dlc!dc!i]Z!XZgi^[^ZY!dgYZg+!

!
3+! 9!_jY\bZci!ZciZgZY!ejghjVci!id!i]^h!egdXZYjgZ!h]Vaa!WZVg!i]Z!hVbZ!gViZ!d[!^ciZgZhi)!h]Vaa!]VkZ!i]Z!hVbZ!Z[[ZXi!

Vh!di]Zg!_jY\bZcih)!VcY!h]Vaa!WZ!\^kZc!i]Z!hVbZ!egZ[ZgZcXZ!VaadlZY!Wn!aVl!dc!di]Zg!_jY\bZcih!gZcYZgZY![dg!
XaV^bh![dg!iVmZh+!!L]Z!XaZg`!h]Vaa!cdi!X]Vg\Z![dg!i]Z!hZgk^XZ!eZg[dgbZY!Wn!]^b!dg!]Zg!ejghjVci!id!i]^h!hZXi^dc+!

!
4+! L]^h!egdXZYjgZ! h]Vaa! egdk^YZ!i]Z!ZmXajh^kZ!bZi]dY![dg!gZk^Zl! d[!V!GO<I! id!l^i]]daY! XdcigVXi! eVnbZcih!

ejghjVci!id!EVWdg!<dYZ!KZXi^dc!.44.+4+!
!

!

E64F;A@!;J!%!5;EFD;3GF;A@!A7!7AD76;F65!EG?E!

!
.+! ;Z[dgZ! bV`^c\!eVnbZcih! id! i]Z! XdcigVXidg! d[!bdcZn! YjZ! jcYZg! V! XdcigVXi! [dg!ejWa^X!ldg`h)!Vaa! Vbdjcih!

gZfj^gZY!id!hVi^h[n!i]Z!GO<I!h]Vaa!WZ!l^i]]ZaY!VcY!gZiV^cZY!i]ZgZ![gdb+! !L]Z!Vbdjcih! gZfj^gZY!id!hVi^h[n!
i]Z!GO<I!h]Vaa!cdi!WZ!Y^hWjghZY!jci^a!gZXZ^ei!d[!V![^cVa!dgYZg!i]Vi!^h!cd!adc\Zg!hjW_ZXi!id!_jY^X^Va!gZk̂ Zl+!

!
/+! IZcY^c\! V! [^cVa! dgYZg)! dg! i]Z! Zme^gVi^dc! d[! i]Z! i^bZ! eZg^dY! [dg! hZZ`^c\! gZk^Zl! d[! i]Z! cdi^XZ! d[! i]Z!

l^i]]daY^c\)!Vcn!XdcigVXi!eVnbZcih!l^i]]ZaY!h]Vaa!cdi!WZ!Y^hWjghZY+!
!
0+! ?gdb!i]Z!Vbdjci!gZXdkZgZY)!i]Z!lV\Z!XaV^b!h]Vaa!WZ!hVi^h[^ZY!eg^dg!id!i]Z!Vbdjci!WZ^c\!Veea^ZY!id!eZcVai^Zh+!!

B[! ^chj[[^X^Zci! bdcZn! ^h! gZXdkZgZY! id! eVn! ZVX]! ldg`Zg! ^c! [jaa)! i]Z! bdcZn! h]Vaa! WZ! egdgViZY! Vbdc\! Vaa!
ldg`Zgh!ZbeadnZY!dc!i]Z!ejWa^X!ldg`h!egd_ZXi!l]d!VgZ!eV^Y!aZhh!i]Vc!i]Z!egZkV^a^c\!lV\Z!gViZ+! !L]Z!lV\Z!
XaV^b!h]Vaa!]VkZ!BD;AD;FK!dkZg!Vaa!Kide!Gdi^XZh![^aZY!V\V^chi!i]Z!eg^bZ!XdcigVXidg+!

!
1+! OV\Zh![dg!ldg`Zgh!l]d!XVccdi!WZ!adXViZY!h]Vaa!WZ!eaVXZY!^c!i]Z!BcYjhig^Va!JZaVi^dch!MceV^Y!?jcY!VcY!]ZaY!

^c!igjhi![dg!i]Z!ldg`Zgh!ejghjVci!id!EVWdg!<dYZ!KZXi^dc!63+4+!!IZcVai^Zh!h]Vaa!WZ!eV^Y!^cid!i]Z!@ZcZgVa!?jcY!
d[!i]Z!KX]dda!=^hig^Xi!i]Vi!]Vh!Zc[dgXZY!i]^h!X]VeiZg!ejghjVci!id!EVWdg!<dYZ!KZXi^dc!.44.+4+!

!

!

E64F;A@!J!%!AGFD6249!24F;H;F;6E!

!
Ld! ZchjgZ! i]Z! hjXXZhh[ja! ^beaZbZciVi^dc! d[! i]Z! E<I)! i]ZgZ! h]Vaa! WZ! hZkZgVa! djigZVX]! VXi^k^i^Zh! ^c^i^ViZY! VcY!
bV^ciV^cZY+!
!



!

!E<I!*!.4!

9+!!Igdk^Y^c\!Bc[dgbVi^dc!id!i]Z!IjWa^X!
!

L]Z!E<H!h]Vaa!WZ!gZhedch^WaZ![dg!Xdbbjc^XVi^dc!VcY!djigZVX]!VXi^k^i^Zh!gZaVi^kZ!id!ejWa^X!^c[dgbVi^dc!dc!i]Z!
E<I7!

.+! JZ\jaVg!egZhZciVi^dch!id!XdcigVXidgh!Vi!Vaa!CdW!OVa`! FZZi^c\h!'IgZ*;^Y! Xdc[ZgZcXZh(! VcY!CdW!KiVgi!
FZZi^c\h!'IgZ*CdW!Xdc[ZgZcXZh(8!

!
/+! Hc\d^c\! Xdbbjc^XVi^dc! k^V! XdggZhedcYZcXZ! VcY! l^i]! ldg Z̀gh! Vi! _dW! h^iZh! l]Zc! gZk^Zl! d[! i]Z!

XZgi^[^ZY!eVngdaa!gZXdgYh!gZkZVah!i]Z!edhh^W^a^in!d[!egZkV^a^c\!lV\Z!k^daVi^dch8!
!
0+! IZg^dY^X!bZZi^c\h!l^i]!XdcigVXidg!dg\Vc^oVi^dch)!eg^bZ!XdcigVXidgh)!VcY!hjWXdcigVXidgh!^ciZgZhiZY!^c!

ejWa^X!ldg`h!XdcigVXi^c\+!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!
!

;+! Bc*KZgk^XZ!FVcV\ZbZci!LgV^c^c\!dc!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb!
!

LK@! h]Vaa! egdk^YZ! dc\d^c\! bVcV\ZbZci! ^c*hZgk̂ X^c\! VcY! ldg`h]deh! [dg! egd_ZXi! eZghdccZa! gZaVi^kZ! id! i]Z!
iZgbh)!gZfj^gZbZcih!VcY!VYb^c^higVi^dc!d[!i]Z!EVWdg!<dbea^VcXZ!Igd\gVb+!!LK@!h]Vaa!gZfj^gZ!Vaa!eZghdccZa!id!
YdXjbZci! i]Z^g! gZk^Zl! d[! LK@ph! EVWdg! <dbea^VcXZ! Ida^X^Zh! VcY! IgdXZYjgZh! FVcjVa)! l]^X]! djia^cZh! i]Z!
gZhedch^W^a^i^Zh! VcY! egdXZYjgZh! d[! i]Z! EVWdg! <dbea^VcXZ! Igd\gVb+! ! O]ZcZkZg! LK@ph! EVWdg! <dbea^VcXZ!
Ida^X^Zh!VcY!IgdXZYjgZh!FVcjVa!^h!jeYViZY!id!VXXjgViZan!gZ[aZXi!Vcn!VbZcYbZcih!id!i]Z!ejWa^X!ldg`h!aVlh!VcY!
gZ\jaVi^dch!'^cXajY^c\!i]Z!aVlh!VcY!gZ\jaVi^dch!\dkZgc^c\!EVWdg!<dbea^VcXZ!Igd\gVbh()!LK@!eZghdccZa!l^aa!
WZ!gZfj^gZY!id!gZk^Zl!VcY!h^\c*d[[!dc!i]Z!gZXdgY!h]ZZi!id!^cY^XViZ!i]Vi!i]Zn!]VkZ!jcYZg\dcZ!i]Z!aViZhi!igV^c^c\+!!

!
!

E64F;A@!J!%!2@@G2>!D6BADFE!!
!

L]Z!E<I!l^aa!hjWb^i!id!i]Z!=^gZXidg!Vc!VccjVa!gZedgi!dc!^ih!deZgVi^dc!l^i]^c!3-!YVnh!V[iZg!i]Z!XadhZ!d[!^ih!VccjVa!
gZedgi^c\!eZg^dY)!Vh!YZ[^cZY!^c!hjWeVgi!'0(!VcY!'1(!WZadl+!!L]Z!VccjVa!gZedgi!h]Vaa!WZ!bVYZ!dc!i]Z!Veegdeg^ViZ![dgb!
SE<I*9J0)! ^cXajYZY! Vh! 9iiVX]bZci! ET)! jcaZhh! i]Z! =^gZXidg! ]Vh! V\gZZY! id! V! Y^[[ZgZci! gZedgi^c\! [dgbVi! [dg! V!
Igd\gVb!i]Vi!]Vh!WZZc!\gVciZY!ZmiZcYZY!Vji]dg^in!jcYZg!<<J!KZXi^dc!.31/4+!!9!i]^gY!eVgin!E<I!i]Vi!XdcigVXiZY!
l^i]!bdgZ!i]Vc!dcZ!9lVgY^c\!;dYn!dg!Cd^ci!IdlZgh!9ji]dg^in!Yjg^c\!i]Z!VccjVa!gZedgi^c\!eZg^dY!h]Vaa!hZeVgViZan!
gZedgi! dc! EVWdg! <dYZ! KZXi^dc! .44.+2'W(! Zc[dgXZbZci! VXi^k^i^Zh! [dg! ZVX]! 9lVgY^c\! ;dYn! dg! Cd^ci! IdlZgh!
9ji]dg^in!XdkZgZY!Wn!i]Z!gZedgi+!
!
L]Z!9ccjVa!JZedgi![dg!V!eZghdc!dg!Zci^in!deZgVi^c\!V!i]^gY!eVgin!EVWdg!<dbea^VcXZ!Igd\gVb!h]Vaa!Vahd!^cXajYZ7!
'.(!V!XZgi^[^XVi^dc!d[!Xdbea^VcXZ!l^i]!Xdc[a^Xi!d[!^ciZgZhi! Y^hXadhjgZ!gZfj^gZbZcih!Wn!ZbeadnZZh!VcY!XdchjaiVcih!
l]d! eVgi^X^eViZ! ^c! bV`̂ c\! \dkZgcbZciVa! YZX^h^dch)! Vh! YZ[^cZY! jcYZg! L^iaZ! /)! <<J! KZXi^dc! .54-.)! VcY! '/(! V!
XjggZci!hiViZbZci!Y^hXadh^c\!i]Z!^c[dgbVi^dc!gZfj^gZY!jcYZg!<<J!KZXi^dc!.31/3'V('/()!'0(!VcY!'2(+!
!
Bc[dgbVi^dc!^c!i]Z!9ccjVa!JZedgi!l^aa!WZ!gZedgiZY!^c!hj[[^X^Zci!YZiV^a!id!V[[dgY!V!WVh^h![dg!ZkVajVi^c\!i]Z!hXdeZ!VcY!
aZkZa!d[!Zc[dgXZbZci!VXi^k^in!d[!i]Z!E<I+!!9c!VccjVa!gZedgi!h]Vaa!Vahd!^cXajYZ!hjX]!VYY^i^dcVa!^c[dgbVi^dc!Vh!i]Z!
E<I!bVn!WZ!gZfj^gZY!id!gZedgi!Vh!V!XdcŶ i^dc!d[!^ih!VeegdkVa+!! !
!
?dg!ejgedhZh!d[!i]^h!hZXi^dc)!i]Z!VccjVa!gZedgi^c\!eZg^dY!h]Vaa!WZ!YZZbZY!id!XdbbZcXZ!dc!i]Z![^ghi!d[!i]Z!bdci]!^c!
l]^X]!i]Z!E<I!^h![^ghi!\gVciZY!VeegdkVa!ejghjVci!id!<<J!KZXi^dc!.31/2!dg!.31/3!VcY!h]Vaa!XdcXajYZ!dc!i]Z!aVhi!
YVn!d[!i]Z!bdci]!^bbZY^ViZan!egZXZY^c\!i]Vi!YViZ!^c!i]Z![daadl^c\!nZVg+!!!
!



!

!

!

!

BPM!AWTQ[!5ZW]X!
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!
!

>LMY\!4YWZVTLXNP!B\YR\LW!
!
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!
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!"#$% &$'(!)"*&+ (%$,%"'
-$#./0"%01(%+.&$*/0%2&0)$* '++0)*, ("&3+0

&$*0%"&0$% 4"*5$20

DcXajYZY!^c!i]^h!eVX`Zi!VgZ!bViZg^Vah!id!Vhh^hi!ndjg!XdbeVcn!^c!Xdbean^c\!l î]!i]Z!
<lVgY^c\!=dYnph!GVWdg!>dbeâ VcXZ!Kgd\gVb!'G>K(,!!O]Z!Nda^h!Bgdje!bdc^idgh!VcY!
Zc[dgXZh!i]Z!<lVgY^c\!=dYnph!G>K,!

CVkZ!fjZhî dch!VWdji!]dl!id!Xdbean!l^i]!i]Z!G>K;!>Vaa!i]Z!GZVY!GVWdg!>dbea^VcXZ!
J[[^XZg!Vhh^\cZY!id!bdc^idg!i]Z!egd_ZXi!Vi!'404(!463+4767,!

!
!
!
K<>F@O!DI>GP?@N8!
!

/,! KgZkV^â c\!RV\Z!-!?DM!?ZiZgb^cVî dc!RZWh îZ!G^c`!!
!
0,! NVbeaZ!KgZkV^a^c\!RV\Z!?ZiZgb^cVî dc!!
!
1,! KgZ+>dchigjXi^dc!HZZi^c\!GVWdg!>dbea^VcXZ!MZhedch^W^a^î Zh!%!MZfj^gZbZcih!
!
2,! KgZkV^â c\!RV\Z!>dcigVXidg!CVcYdji!

!
3,! ?^k^h^dc!d[!<eegZci^XZh]^e!NiVcYVgYh!s!<eegZci^XZh]^e!MZfj^gZbZcih!

!
4,! MZfj^gZY!G>K!NjWb^iiVa!Adgbh!'=aVc`-NVbeaZ!Adgbh(!

<iiVX]bZci!/8! Adgbh!NjWb^iiVa!NX]ZYjaZ!
<iiVX]bZci!08! G>K!>]ZX`â hi!
<iiVX]bZci!18! ?<N+/2.!
<iiVX]bZci!28! ?<N+/20!
<iiVX]bZci!38! ><>+0!
<iiVX]bZci!48! NiViZbZci!d[!>dbea^VcXZ!!
<iiVX]bZci!58! >Zgi^[̂ ZY!KVngdaa!MZXdgY!
<iiVX]bZci!68! NiViZbZci!d[!Idc+KZg[dgbVcXZ!
<iiVX]bZci!78! Ag^c\Z!=ZcZ[^i!NiViZbZci!
<iiVX]bZci!/.8! Hdci]an!OgjhiZZ!MZedgi!
<iiVX]bZci!//8! Hdci]an!@beadnbZci!Pî a^oVî dc!MZedgî c\!Adgb!
<iiVX]bZci!/08! KjWâ X!Rdg`h!<[[̂ YVk^i!



EJ=+NO<MO-KM@+>JINOMP>ODJI!H@@ODIB!K<>F@O!!
>JIOM<>OJM!C<I?JPO!

!

!
!

!
!

KM@Q<DGDIB!R<B@!
?DM!?@O@MHDI<ODJI!R@=NDO@!GDIF!

!
!
!
!
!
!
!

]iie8--lll,Y^g,XV,\dk-?GNM-hiVi^hi^XhUgZhZVgX],]iba!
!
!
!
!
!
!

!
!
!

O]Z![̂ ghi!W^Y!VYkZgi^hZbZci!YViZ!ZhiVWa^h]Zh!l]^X]!?ZeVgibZci!d[!DcYjhig^Va!MZaVi^dch!'?DM(!
YZiZgb^cVi^dc!id!jhZ![dg!ZVX]!ldg`!XaVhh^[̂ XVi^dc!ndj!Vhh^\c!id!i]^h!egd_ZXi,!!
!
<aa!XdcigVXidgh!ldg`^c\!dc!i]Z!UUUUUUUUUUUUUUUUUU!>ZWRMK\!bjhi!gZ[Zg!id!i]Z![daadl^c\!?DM!
YZiZgb^cVi^dc8!
!

+))HH!&!HH!(!>ZM^IQTQVO!EIOM!2M\MZUQVI\QWV[!
!

'^,Z,!0..5+0!BZcZgVa!egZkV^a^c\!lV\Z!YZiZgb^cVi^dch!bZcj!'_djgcZnbVc(!-!!
0..5+0!BZcZgVa!egZkV^â c\!VeegZcî XZ!hX]ZYjaZ!bZcj(,!

!
IJO@8!>dcigVXidgh!VgZ!]ZaY!gZhedch^WaZ![dg!Vcn-Vaa!^cXgZVhZh!id!i]Z!egZkV^a^c\!lV\Zh,!D[!ndj!
hZZ!V!YdjWaZ!VhiZg^h`!V[iZg!i]Z!YZiZgb^cVî dc!Zme^gVî dc!YViZ!'))(*!i]ZgZ!l^aa!WZ!Vc!^cXgZVhZ!id!
i]Z!egZkV^â c\!lV\Zh,!!D[!ndj!]VkZ!Vcn!fjZhi^dch*!eaZVhZ!XVaa!i]Z!GVWdg!>dbea^VcXZ!J[[^XZgh!
Vhh^\cZY!id!bdc^idg!i]^h!egd_ZXi*!Vi!'404(!463+4767,!

!
!
!
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EJ=+NO<MO-KM@+>JINOMP>ODJI!H@@ODIB!K<>F@O!!
>JIOM<>OJM!C<I?JPO!

!

!

>@3&1=<AB@C1B7=<!;33B7<5!
9/0=@!1=;>97/<13!@3A>=<A70797B73A!"!@3?C7@3;3<BA!

)6 %+72)%+5 /2#')00"!/ 8/9;<=>>?@ /ABCD9@C E FGH<IJ

/'! !&( &BCAK@=I> L /9;<=> ?> (HC.&GMI>H9A>=GM 'CC>=MN !"#$%#& '() *%+(,
-.! /'01#(2 34 /5#$'%6%(+ 7'+# "'2#*

!! /896%; 735<* /53=#;2 5#>8%5#* 2?# @'01#(2 34 @5#$'%6%(+ &'+#* 23 '66 #1@630##*

!! A?# @5#$'%6%(+ &'+# )#2#51%('2%3( '@@6%;'96# 23 2?%* @53=#;2 ;'( 9# 438() 3( 2?# B'6%435(%'
C#@'521#(2 34 D()8*25%'6 "#6'2%3(* &#9*%2# '2E
?22@EFF&&&.)%5.;'.+3$FCGH"F*2'2%*2%;*I5#*#'5;?.?216

!! OG9 <9I> HCPCH >G >BC QQQQQ 5C>CH<=M?>=GM
J.! K@@5#(2%;#*

!! K66 ;3(25';235* 18*2 1'<# ' L+33) 4'%2? #44352M 23 #1@630 '@@5#(2%;#* !%4 ;5'42 %*
'@@5#(2%;#'96#,.

!! H891%2 ' CKHN-OP !/896%; 735<* B3(25';2 K&'5) D(4351'2%3(, 23 0385 '@@53@5%'2#
K@@5#(2%;#*?%@ B311%22##. H891%2 ;3@0 34 0385 ;#52%4%#) 1'%6 ;#52%4%;'2# '* @5334 34 0385
*891%22'6.

Q.! /#('62%#*
O.! B/"*
R.! S3(NC%*;5%1%('2%3( %( T1@6301#(2
U.! V%;<9';<* /53?%9%2#)
W.! K;;#@2'(;# 34 X##* /53?%9%2#)
Y.! G%*2%(+ 34 H89;3(25';235*
Z.! /53@#5 G%;#(*%(+
-P.![(4'%5 B31@#2%2%3( /53?%9%2#)
--.!735<#5*\B31@#(*'2%3( D(*85'(;#
-J.!]H^K
-Q.!^%5%(+ [()3;81#(2#) 735<#5*
-O.!D2#1%_#) 7'+# H2'2#1#(2* 23 T1@630##*
-R.!/896%; 735<* K44%)'$%2

#6 5"/.RST E 5"/.RSU L /9;<=> ;CPGHC VG9 I>?H> WGHK GM >BC XHGYCA>6
!! "#>8%5#1#(2 23 L'((38(;#M 2?'2 038 &%66 9# &35<%(+ 3( ' @896%; &35<* @53=#;2 !;31@6%'(;# %*

@53$#( $%' *891%22'6 34 CKHN-OP,
!! "#>8%5#1#(2 23 L5#>8#*2 2?# )%*@'2;? 34 '@@5#(2%;#*M 435 2?%* @896%; &35<* @53=#;2 !;31@6%'(;#

%* @53$#( $%' *891%22'6 34 CKHN-OJ 35 $%' $#59'6 5#>8#*2,
!! A?#*# 4351* *?386) 9# *#(2 23 2?# 63;'6 '@@5#(2%;#*?%@ ;311%22## 435 0385 ;5'42.
!! D4 038 (##) 2?# ;3(2';2 %(4351'2%3( 435 0385 '@@6%;'96# '@@5#(2%;#*?%@ ;311%22##` ;'66 AHa '2

!UJU, UYRNUZYZ
&6 &"&.U L /9;<=> C?AB <GM>BZ GH R.>=<C I9;<=>>?@ !'2 9#+%((%(+ 35 #() 34 @53=#;2,
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!

BD6H2;>;@8!I286!4A@FD24FAD!92@5AGF!

!

BG3>;4!IAD=E!D6CG;D6?6@FE1!

'.(!! L]Z!Veegdeg^ViZ!cjbWZg!d[!VeegZci^XZh!VgZ!dc!i]Z!_dW!h^iZ)!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dc!.444+28!

'/(!! Odg`Zg&h!XdbeZchVi^dc!XdkZgV\Z)!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dch!.53-!VcY!.53.8!

'0(!! DZZe! VXXjgViZ! gZXdgYh! d[! i]Z! ldg`! eZg[dgbZY! dc! i]Z! ejWa^X! ldg h̀! egd_ZXi)! Vh! hZi! [dgi]!^c! EVWdg! <dYZ!
KZXi^dc!.5./8!

'1(!! BcheZXi^dc! d[! eVngdaa! gZXdgYh! ejghjVci!id!EVWdg! <dYZ! KZXi^dc! .443)! VcY! Vh! hZi! [dgi]!^c!5! <<J! KZXi^dc!
.31--'Z(8!

'2(!! O^i]]daY!bdc^Zh+!KZZ!EVWdg!<dYZ!KZXi^dc!.4/48!

'3(!! >chjgZ!i]Vi! ejWa^X! ldg`h!egd_ZXih!VgZ! cdi!hea^i! dg!hZeVgViZY!^cid! hbVaaZg! ldg`! dgYZgh! dg!egd_ZXih! [dg!i]Z!
ejgedhZ!d[!ZkVY^c\!i]Z!Veea^XVWaZ!egdk^h^dch!d[!EVWdg!<dYZ!KZXi^dc!.44.8!

'4(!! =Zcn!i]Z!g^\]i!id!W^Y!dc!ejWa^X!ldg`!XdcigVXih!id!XdcigVXidgh!dg!hjWXdcigVXidgh!l]d!]VkZ!k^daViZY!ejWa^X!
ldg`!aVlh)!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dc!.444+48!

'5(!! Gdi!eZgb^i!ldg`Zgh!dc!ejWa^X!ldg h̀!id!ldg`!bdgZ!i]Vc!Z^\]i!]djgh!V!YVn!dg!1-!]djgh!^c!Vcn!dcZ!XVaZcYVg!
lZZ`)!jcaZhh!XdbeZchViZY!Vi!cdi!aZhh!i]Vc!i^bZ!VcY!V!]Va[!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dc!.5.2+!

! >mXZei^dc7! B[!i]Z! egZkV^a^c\! lV\Z! YZiZgb^cVi^dc!gZfj^gZh! V! ]̂ \]Zg! gViZ!d[! eVn! [dg!dkZgi^bZ! ldg !̀ i]Vc!^h!
gZfj^gZY! jcYZg! EVWdg! <dYZ! KZXi^dc! .5.2)! i]Zc! i]Vi! ]^\]Zg! dkZgi^bZ! gViZ! bjhi! WZ! eV^Y! SVh! heZX^[^ZY! ^c!
.3/--'V('0('?(T8!

'6(!! Gdi! iV`Z! dg!gZXZ^kZ!Vcn!edgi^dc!d[!i]Z!ldg`Zgh&!lV\Zh! dg!VXXZei! V![ZZ!^c! XdccZXi^dc! l^i]!V! ejWa^X!ldg h̀!
egd_ZXi)!Vh!hZi![dgi]!̂ c!EVWdg!<dYZ!KZXi^dch!.445!VcY!.4468!

'.-(!!<dbean!l^i]!i]dhZ! gZfj^gZbZcih! Vh! heZX^[^ZY! ^c! EVWdg! <dYZ! KZXi^dch!.443'\()! .444+2)!.5.-)!.5.0)! VcY!
.53-8!VcY!

'..(! Hi]Zg!gZfj^gZbZcih!^bedhZY!Wn!aVl+!

!

F96!4A@FD24FAD!2@5!EG34A@FD24FAD!E92>>1!

'.(!! IVn! cdi!aZhh! i]Vc! i]Z! egZkV^a^c\! lV\Z! id! Vaa!ldg`Zgh)! Vh! YZ[^cZY! ^c! i]Z! <Va^[dgc^V! <dYZ! d[! JZ\jaVi^dch!
KZXi^dc!.3---'V()!VcY!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dch!.44.!VcY!.4418!

'/(!! <dbean!l^i]!i]Z!egdk^h^dch!d[!EVWdg!<dYZ!KZXi^dch!.440+2)!.442)!VcY!.444+2!gZ\VgY^c\!ejWa^X!ldg`h!_dW!
h^iZh8!

'0(!! Igdk^YZ!ldg Z̀gh&!XdbeZchVi^dc!XdkZgV\Z!Vh!hZi![dgi]!^c!EVWdg!<dYZ!KZXi^dc!.53.8!

'1(!! <dbean!l^i]!EVWdg!<dYZ!KZXi^dch!.445!VcY!.446!gZ\VgY^c\!gZXZ^k^c\!V!edgi^dc!d[!lV\Zh!dg!VXXZeiVcXZ!d[!
V![ZZ8!

'2(!! FV^ciV^c!VcY!bV`Z!VkV^aVWaZ![dg!^cheZXi^dc!eVngdaa!gZXdgYh)!Vh!hZi![dgi]!̂ c!EVWdg!<dYZ!KZXi^dc!.4438!
'3(!! IVn! ldg`Zgh! dkZgi^bZ! eVn)! Vh! hZi! [dgi]! ^c! EVWdg! <dYZ! KZXi^dc! .5.2! dg! Vh! egdk^YZY! ^c! i]Z! XdaaZXi^kZ!

WVg\V^c^c\!V\gZZbZci!VYdeiZY!Wn!i]Z!=^gZXidg!Vh!hZi![dgi]!^c!5!<<J!KZXi^dc!.3/--'V('0(8!!

'4(!! <dbean!l^i]!KZXi^dc!.3.-.!d[!i]ZhZ!gZ\jaVi^dch!gZ\VgY^c\!Y^hXg^b^cVi^dc+!

'5(!! ;Z! hjW_ZXi! id! egdk^h^dch! d[! EVWdg! <dYZ! KZXi^dc! .444+4! l]^X]! heZX^[^Zh! i]Z! eZcVai^Zh! ^bedhZY! dc! V!
XdcigVXidg!l]d!l^aa[jaan![V^ah!id!Xdbean!l^i]!egdk^h^dch!d[!KZXi^dc!.444+28!

'6(!! <dbean!l^i]!i]dhZ!gZfj^gZbZcih!Vh!heZX^[^ZY!^c!EVWdg!<dYZ!KZXi^dch!.5.-!VcY!.5.08!VcY!

'.-(!!<dbean!l^i]!di]Zg!gZfj^gZbZcih!^bedhZY!Wn!aVl+!
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!

2BBD6@F;46!FD2;@;@81!

K>>!E9;HJ!<H=>!K><LBHG!.444+2!'Z(!

!

Ig^dg!id!XdbbZcX^c\!ldg !̀dc!V!XdcigVXi![dg!ejWa^X!ldg`h)!ZkZgn!XdcigVXidg!h]Vaa!hjWb^i!XdcigVXi!VlVgY!
^c[dgbVi^dc! 'k^V! hjWb^iiVa! d[! V! =9K*.1-(! id! Vc! Veea^XVWaZ! VeegZci^XZh]̂ e! egd\gVb! i]Vi! XVc! hjeean!
VeegZci^XZh! id! i]Z! h^iZ! d[! i]Z! ejWa^X! ldg +̀ ! ! L]Z! ^c[dgbVi^dc! hjWb^iiZY! h]Vaa! ^cXajYZ! Vc! Zhi^bViZ! d[!
_djgcZnbVc! ]djgh! id! WZ! eZg[dgbZY! jcYZg! i]Z! XdcigVXi)! i]Z! cjbWZg! d[! VeegZci^XZh! egdedhZY! id! WZ!
ZbeadnZY)!VcY!i]Z!Veegdm^bViZ!YViZh!i]Z!VeegZci^XZh!ldjaY!WZ!ZbeadnZY+!!9!Xden!d[!i]^h!^c[dgbVi^dc!
h]Vaa!Vahd!WZ!hjWb^iiZY!id!i]Z!VlVgY^c\!WdYn!^[!gZfjZhiZY!Wn!i]Z!VlVgY^c\!WdYn+!!O^i]^c!3-!YVnh!V[iZg!
XdcXajY^c\!ldg`!dc!i]Z!XdcigVXi)!ZVX]!XdcigVXidg!VcY!hjWXdcigVXidg!h]Vaa!hjWb^i!id!i]Z!VlVgY^c\!WdYn)!
^[!gZfjZhiZY)!VcY!id!i]Z!VeegZci^XZh]^e!egd\gVb!V! kZg^[^ZY!hiViZbZci!d[!i]Z!_djgcZnbVc! VcY!VeegZci^XZ!
]djgh! eZg[dgbZY! dc! i]Z! XdcigVXi+! ! L]Z! ^c[dgbVi^dc! jcYZg! i]^h! hjWY^k̂ h^dc! h]Vaa! WZ! ejWa^X+! ! L]Z!
VeegZci^XZh]^e!egd\gVbh!h]Vaa!gZiV^c!i]^h!^c[dgbVi^dc![dg!./!bdci]h+!

!

2BBD6@F;46!FD2;@;@8!4A@FD;3GF;A@!D6CG;D6?6@FE1!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!1)!!

.3/--'@(!ILRP!\L^P]$!^\LTXTXR!NYX^\TM_^TYX]!LXO!LZZ\PX^TNP]STZ!NYX^\TM_^TYX]&!!

!

9eegZci^XZh]^e!gViZh!h]Vaa!WZ!YZiZgb^cZY!Wn!i]Z!=^gZXidg!d[!BcYjhig^Va!JZaVi^dch!jh^c\!VeegZci^XZ!lV\Z!
hiVcYVgYh! hZi! [dgi]! ^c! i]Z! XdaaZXi^kZ! WVg\V^c^c\! V\gZZbZci! VcY,dg! VeegdkZY! Wn! i]Z! <Va^[dgĉ V!
9eegZci^XZh]^e!<djcX^a+! 9! XdcigVXidg!dg! hjWXdcigVXidg! dc!V! ejWa^X! ldg`h! XdcigVXi! bjhi!eVn! igV^c^c\!
[jcY!Xdcig^Wji^dch!dg!VeegZci^XZh]̂ e!Xdcig^Wji^dch!^c!dcZ!d[!i]Z![daadl^c\!bVccZgh7!
.+!!Bcid!i]Z!Veegdeg^ViZ!XgV[i!VeegZci^XZh]̂ e!egd\gVb!^c!i]Z!VgZV!d[!i]Z!h^iZ!d[!i]Z!ejWa^X!ldg`8!dg!

/+!!9c!Zfj^kVaZci!Vbdjci!h]Vaa!WZ!eV^Y!id!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!<djcX^a!'<9<(!VYb^c^hiZgZY!Wn!
=9K!'^[!i]Z!igjhi![jcY!̂ h!jcVWaZ!id!VXXZei!hjX]!Xdcig^Wji^dch(+!

0+!!B[!cZ^i]Zg!d[!i]Z!VWdkZ!l^aa!VXXZei!i]Z![jcYh)!XVh]!eVn!h]Vaa!WZ!Vh!egdk^YZY![dg!^c!i]Z!<Va^[dgc^V!<dYZ!
d[!JZ\jaVi^dch!KZXi^dc!.3/--'V('0('B(+!

!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!.-)!K><LBHG!/0-+/!

u/0-+/+!BLcWPX^!YQ!2ZZ\PX^TNP]STZ!F\LTXTXR!4YX^\TM_^TYX]!^Y!^SP!4Y_XNTV&!!!!!!!

!

'V(! <dcigVXidgh!l]d!VgZ!cZ^i]Zg!gZfj^gZY!cdg!l^h]!id!bV`Z!VeegZci^XZh]^e!igV^ĉ c\!Xdciĝ Wji^dch!id!i]Z!
Veea^XVWaZ! adXVa! igV^c^c\! igjhi! [jcY! h]Vaa! bV`Z! i]Z^g! igV^c^c\! Xdcig^Wji^dch! id! i]Z! <djcX^a+!
<dcigVXidgh!bVn!gZ[Zg!id!i]Z!=^gZXidg!d[!i]Z!=ZeVgibZci!d[!BcYjhig^Va!JZaVi^dch!Veea^XVWaZ!egZkV^a^c\!
lV\Z! YZiZgb^cVi^dc! [dg! i]Z! Vbdjci! dlZY! [dg! ZVX]! ]djg! d[! ldg`! eZg[dgbZY! Wn! _djgcZnbZc! VcY!
VeegZci^XZh!^c!ZVX]!VeegZci^XZVWaZ!dXXjeVi^dc+!

'W(! LgV^c^c\!Xdcig^Wji^dch!id!i]Z!<djcX^a!VgZ!YjZ!VcY!eVnVWaZ!dc!i]Z!.2i]!YVn!d[!ZVX]!bdci]![dg!ldg`!
eZg[dgbZY!Yjg^c\!i]Z!egZXZY^c\!bdci]+!

'X(! LgV^c^c\! Xdcig^Wji^dch! id! i]Z! <djcX^a! h]Vaa! WZ! eV^Y! Wn! X]ZX`! VcY! h]Vaa! WZ! VXXdbeVc^ZY! Wn! V!
XdbeaZiZY!<9<*/!?dgb)!LgV^c^c\!?jcY!<dcig^Wji^dch!dg!XdciV^c!i]Z![daadl^c\!^c[dgbVi^dc7!
'.(!L]Z!cVbZ)!VYYgZhh)!VcY!iZaZe]dcZ!cjbWZg!d[!i]Z!XdcigVXidg!bV`^c\!i]Z!Xdcig^Wji^dc+!

'/(!L]Z!XdcigVXidg&h!a^XZchZ!cjbWZg+!

'0(!L]Z!cVbZ!VcY!VYYgZhh!d[!i]Z!ejWa^X!V\ZcXn!i]Vi!VlVgYZY!i]Z!XdcigVXi+!

'1(!L]Z!_dWh^iZ!adXVi^dc)!^cXajY^c\!i]Z!Xdjcin!l]ZgZ!i]Z!ldg`!lVh!eZg[dgbZY+!

'2(!L]Z!XdcigVXi!dg!egd_ZXi!cjbWZg+!

'3(!L]Z!i^bZ!eZg^dY!XdkZgZY!Wn!i]Z!ZcXadhZY!Xdcig^Wji^dch+!

'4(!L]Z!Xdcig^Wji^dc!gViZ!VcY!idiVa!]djgh!ldg`ZY!Wn!VeegZci^XZVWaZ!dXXjeVi^dc+!

!
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46DF;7K;@8!B6DEA@!

K>>! <9EB?HJGB9! <H=>! H?! J>@ME9LBHGK7! LBLE>! 5)! @JHMI! 0)! 9JLB<E>! .)! K><LBHG! .3---!
=>?BGBLBHGK+!

9!eZghdc!l^i]!i]Z!Vji]dĝ in!id!V[[^gb!jcYZg!eZcVain! d[!eZg_jgn!i]Vi!i]Z!gZXdgYh!egdk^YZY)!YZe^Xi!igjan)!
[jaan!VcY!XdggZXian!i]Z!ineZ!d[!ldg`!eZg[dgbZY)!i]Z!]djgh!ldg Z̀Y)!YVnh!ldg`ZY!VcY!Vbdjcih!eV^Y+!!

!

492@86E!FA!BD6H2;>;@8!D2F6!27F6D!2I2D5!

K>>!E9;HJ!<H=>!K><LBHG7!.440+3!

.440+3+!!B[!Yjg^c\!Vcn!fjVgiZgan!eZg^dY!i]Z!=^gZXidg!d[!BcYjhig^Va!JZaVi^dch!h]Vaa!YZiZgb^cZ!i]Vi!i]ZgZ!]Vh!
WZZc!V! X]Vc\Z! ^c! Vcn! egZkV^a^c\! gViZ!d[!eZg!Y^Zb! lV\Zh! ^c!Vcn! adXVa^in)! ]Z! h]Vaa! bV`Z! hjX]! X]Vc\Z!
VkV^aVWaZ!id!i]Z!VlVgY^c\!WdYn!VcY!]^h!YZiZgb^cVi^dc!h]Vaa!WZ! [̂ cVa+!!KjX]!YZiZgb^cVi^dc!Wn!i]Z!=^gZXidg!
d[!BcYjhig^Va!JZaVi^dch!h]Vaa!cdi!WZ!Z[[ZXi^kZ!Vh!id!Vcn!XdcigVXi![dg!l]^X]!i]Z!cdi^XZ!id!W^YYZgh!]Vh!WZZc!
ejWa^h]ZY+!!&H46AE;@?D$!4=2DD;7;42E;@?D!>2C<65!2D!5@F3=6!2DE6C;D<D#!

!

4D65;FE$!7AD!7D;@86!36@67;F!B2K?6@FE!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!@JHMI0)!9JLB<E>!1!
.3/--'!^!(!<gZY^i!9kV^aVWaZ!?dg!9XijVa!IVnbZci!d[!?ĝ c\Z!;ZcZ[^i!<dhih!je!id!i]Z!IgZkV^a^c\!9bdjci+!
L]Z!XdcigVXidg!dWa^\ViZY!id!eVn!i]Z![jaa!egZkV^a^c\!gViZ!d[!eZg!Y^Zb!lV\Zh!bVn!iV`Z!XgZY^i![dg!Vbdjcih!
je!id!i]Z!idiVa!d[!Vaa![g^c\Z!WZcZ[^i!Vbdjcih!a^hiZY!Vh!egZkV^a^c\!^c!i]Z!Veegdeg^ViZ!lV\Z!YZiZgb^cVi^dc+!
L]^h! XgZY^i! bVn! WZ! iV`Zc! dcan! Vh! id! Vbdjcih! l]^X]! VgZ! VXijVa! eVnbZcih! jcYZg! >beadnZg! IVnbZcih!
KZXi^dc!.3---'.(*'0(+!Bc!i]Z!ZkZci! i]Vi!i]Z!idiVa!d[! >beadnZg!IVnbZcih!Wn! V! XdcigVXidg! [dg!i]Z![g^c\Z!
WZcZ[^ih! a^hiZY! Vh! egZkV^a^c\! ^h! aZhh! i]Vc! i]Z! V\\gZ\ViZ! Vbdjci! hZi! dji! Vh! egZkV^a^c\! ^c! i]Z! lV\Z!
YZiZgb^cVi^dc)!i]Z!XdcigVXidg!bjhi!eVn!i]Z!Y^[[ZgZcXZ!Y^gZXian!id!i]Z!ZbeadnZZ+!Gd!Vbdjci!d[!XgZY^i![dg!
eVnbZcih!dkZg!i]Z!V\\gZ\ViZ!Vbdjci!d[!ZbeadnZg!eVnbZcih!h]Vaa!WZ!iV`Zc!cdg!h]Vaa!Vcn!XgZŶ i!YZXgZVhZ!
i]Z!Vbdjci!d[!Y^gZXi!eVnbZci!d[!]djgan!lV\Zh!d[!i]dhZ!Vbdjcih![djcY!id!WZ!egZkV^a^c\![dg!higV^\]i!i^bZ!
dg!dkZgi^bZ!lV\Zh+!

!

1*)!/2+)$!!

L]Z!XdcigVXidg!XVc!eVn!Vbdjcih![dg!^cY^k̂ YjVa!WZcZ[^ih!Y^[[ZgZci!i]Vc!i]Z!hiViZ!h]dlh!^c!i]Z!lV\Z!gZedgih!
hd!adc\!Vh!^i!^h!cdi!bdgZ!i]Vc!i]Z!idiVa!Vbdjci!eZgb^iiZY![dg!Vaa!WZcZ[^ih+! !9cn!XdcigVXidg!eV^Y!Vbdjci!
aZhh!i]Vc!i]Z!idiVa!WZcZ[^i!gZfj^gZbZcih!a^hiZY!^c!i]Z!hiViZ!lV\Z!gZedgih!bjhi!WZ!eV^Y!id!i]Z!ZbeadnZZ+!

!

6?B>AK66eE!EG3<64F!FA!BD6H2;>;@8!I286E!

K>>!E9;HJ!<H=>!K><LBHG!.44.)!.44/!%!.443!!!

%??!IBD>7DE!BA!F;7!CDB=75F! E;3??!47!C3<6!F;7!I397! B8!F;7!FD367!F;7J!3D7!@BEF!5?BE7?J!D7?3F76!FB#!1;<E!

<A5?G67E$!3AJ!BA7!BA!E<F7"!3A6!B88!E<F7!7H7A!3F!D7@BF7!@3AG835FGD<A9!835<?<F<7E#!

.44.+! ! >mXZei! [dg! ejWa^X! ldg`h! egd_ZXih! d[! dcZ! i]djhVcY! YdaaVgh! '$.)---(! dg! aZhh)! cdi! aZhh! i]Vc! i]Z!
\ZcZgVa! egZkV^a^c\! gViZ!d[!eZg!Y^Zb!lV\Zh! [dg!ldg`!d[!V!h^b^aVg!X]VgVXiZg!^c! i]Z! adXVa^in!^c! l]^X]!i]Z!
ejWa^X!ldg`!^h!eZg[dgbZY)!VcY!cdi!aZhh!i]Vc!i]Z!\ZcZgVa!egZkV^a^c\!gViZ!d[!eZg!Y^Zb!lV\Zh![dg!]da^YVn!
VcY! dkZgi^bZ!ldg`![^mZY!Vh!egdk^YZY!^c!i]^h!X]VeiZg)!h]Vaa! WZ!eV^Y!id!Vaa!ldg`Zgh!ZbeadnZY!dc!ejWa^X!
ldg`h+!

!

.44/+!!Odg`Zgh!ZbeadnZY!Wn!XdcigVXidgh!dg!hjWXdcigVXidgh!^c!i]Z!ZmZXji^dc!d[!Vcn!XdcigVXi![dg!ejWa^X!
ldg`!VgZ!YZZbZY!id!WZ!ZbeadnZY!jedc!ejWa^X!ldg`+!

!

.443+!!'V(!>VX]!XdcigVXidg!VcY!hjWXdcigVXidg!h]Vaa!`ZZe!Vc!VXXjgViZ!eVngdaa!gZXdgY)!h]dl^c\!i]Z!cVbZ)!
VYYgZhh)!hdX^Va!hZXjg^in!cjbWZg)!ldg`!XaVhh^[^XVi^dc)!VcY!higV^\]i!i^bZ!VcY!dkZgi^bZ!]djgh!ldg`ZY!ZVX]!
YVn! VcY! lZZ`)! VcY! i]Z! VXijVa!eZg!Y^Zb! lV\Zh!eV^Y! id! ZVX]!_djgcZnbVc)!VeegZci^XZ)!ldg`Zg)! dg!di]Zg!
ZbeadnZZ!ZbeadnZY!Wn!]^b!dg!]Zg!^c!XdccZXi^dc!l^i]!i]Z!ejWa^X!ldg +̀!

!



BD6H2;>;@8!I286!4A@FD24FAD!92@5AGF!

!

6?B>AK6D!B2K?6@FE!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!.)!K><LBHG!.3---!=>?BGBLBHGK!

'.(!L]Z!gViZ!d[!Xdcig^Wji^dc!^ggZkdXVWan!bVYZ!Wn!V!XdcigVXidg!dg!hjWXdcigVXidg!id!V!igjhiZZ!dg!id!V!i]^gY!
eZghdc!ejghjVci!id!V![jcY)!eaVc)!dg!egd\gVb![dg!i]Z!WZcZ[^i!d[!ZbeadnZZh)!i]Z^g![Vb^a^Zh!VcY!YZeZcYZcih)!
dg!gZi^gZZh8!

!

'/(!L]Z!gViZ!d[!Xdhih!id!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!l]^X]!bVn!WZ!gZVhdcVWan!Vci^X^eViZY!^c!egdk^Y^c\!
WZcZ[^ih! id! ZbeadnZZh)! i]Z^g! [Vb^a^Zh! VcY! YZeZcYZcih! dg! id! gZi^gZZh! ejghjVci! id! Vc! Zc[dgXZVWaZ!
Xdbb^ibZci! dg! V\gZZbZci! id! XVggn! dji! V! [^cVcX^Vaan! gZhedch^WaZ! eaVc! dg! egd\gVb! l]^X]! lVh!
Xdbbjc^XViZY!^c!lg^i^c\!id!i]Z!ldg`Zgh!V[[ZXiZY8!VcY!

!

'0(!L]Z!gViZ!d[!Xdcig^Wji^dc!^ggZkdXVWan!bVYZ! Wn!i]Z!XdcigVXidg!dg!hjWXdcigVXidg! [dg!VeegZci^XZh]^e!dg!
di]Zg!igV^c^c\!egd\gVbh!Vji]dg^oZY!Wn!KZXi^dc!0-4.!VcY,dg!0-60!d[!i]Z!EVWdg!<dYZ+!

!

7D;@86!36@67;F!B2K?6@F!D6CG;D6?6@FE!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!.)!K><LBHG!.3---!=>?BGBLBHGK!

9aa![g^c\Z!WZcZ[^ih!bjhi!WZ!^ggZkdXVWan!eV^Y!id!Vc!Vji]dg^oZY![jcY!dg!id!i]Z!ZbeadnZZ+!!
Gd!jceV^Y!Vbdjcih!VgZ!VaadlZY+!

!

?JBG@>!;>G>?BLK!BG<EM=>!

<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!.)!K><LBHG!.3---+!=>?BGBLBHGK!

L]Z! egZkV^a^c\! gViZ! d[! ZbeadnZg! eVnbZcih! [dg! Vcn! dg! Vaa! egd\gVbh! dg! WZcZ[^ih! [dg! ZbeadnZZh)! i]Z^g!
[Vb^a^Zh!VcY!YZeZcYZcih)!VcY!gZi^gZZh!l]^X]!VgZ!d[!i]Z!ineZh!ZcjbZgViZY!WZadl7!

'.(! FZY^XVa!VcY!]dhe^iVa!XVgZ)!egZhXg^ei^dc!Ygj\h)!YZciVa!XVgZ)!k^h^dc!XVgZ)!Y^V\cdhi^X!hZgk^XZh)!
VcY!di]Zg!]ZVai]!VcY!lZa[VgZ!WZcZ[^ih8!

'/(!!JZi^gZbZci!eaVc!WZcZ[^ih8!

'0(!!NVXVi^dch!VcY!]da^YVnh!l^i]!eVn)!dg!XVh]!eVnbZcih!^c!a^Zj!i]ZgZd[8!

'1(! <dbeZchVi^dc![dg!^c_jg^Zh!dg!^aacZhhZh!gZhjai^c\![gdb!dXXjeVi^dcVa!VXi^k^in8!

'2(! E^[Z)! VXX^YZciVa! YZVi]! VcY! Y^hbZbWZgbZci)! VcY! Y^hVW^a^in! dg! h^X`cZhh! VcY! VXX^YZci!
^chjgVcXZ8!

'3(! KjeeaZbZciVa!jcZbeadnbZci!WZcZ[^ih8!

'4(! L]g^[i)!hZXjg^in!hVk^c\h)!hjeeaZbZciVa!igjhi) !VcY!WZcZ[^X^Va!igjhi![jcYh!di]Zgl^hZ!YZh^\cViZY)!
egdk^YZY! Vaa! d[! i]Z! bdcZn! ZmXZei! i]Vi! jhZY! [dg! gZVhdcVWaZ! VYb^c^higVi^kZ! ZmeZchZh! ^h!
gZijgcZY!id!i]Z!ZbeadnZZh8!

'5(! HXXjeVi^dcVa! ]ZVai]! VcY!hV[Zin! gZhZVgX])! hV[Zin! igV^c^c\)! bdc^idg^c\!_dW! ]VoVgYh)! VcY!i]Z!
a^`Z)!Vh!heZX^[^ZY!^c!i]Z!Veea^XVWaZ!XdaaZXi^kZ!WVg\V^c^c\!V\gZZbZci8!

'6(! KZZ!YZ[^c^i^dc!d[!q>beadnZg!IVnbZcih)r!'0(+!
'.-(! Hi]Zg!WdcV[^YZ!WZcZ[^ih![dg!ZbeadnZZh)!i]Z^g![Vb^a^Zh!VcY!YZeZcYZcih)!dg!gZi^gZZh!Vh!i]Z!

=^gZXidg!bVn!YZiZgb^cZ8!VcY!

'..(! LgVkZa!i^bZ!VcY!hjWh^hiZcXZ!eVn!Vh!egdk^YZY![dg!^c!EVWdg!<dYZ!KZXi^dc!!.440+5+!

!

?JBG@>!;>G>?BLK!=H!GHL!BG<EM=>!

<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!.)!K><LBHG!.3---+!=>?BGBLBHGK!

L]Z!iZgb!q\ZcZgVa!egZkV^a^c\!gViZ!d[!eZg!Y^Zb!lV\Zhr!YdZh!cdi!^cXajYZ!Vcn!ZbeadnZg!eVnbZcih![dg7!

'.(! CdW!gZaViZY!ZmeZchZh!di]Zg!i]Vc!igVkZa!i^bZ!VcY!hjWh^hiZcXZ!eVn8!

'/(! <dcigVXi!VYb^c^higVi^dc)!deZgVi^dc!d[!]^g^c\!]Vaah)!\g^ZkVcXZ!egdXZhh^c\)!dg!h^b^aVg!ejgedhZh!
ZmXZei! [dg! i]dhZ! Vbdjcih! heZX^[^XVaan! ZVgbVg`ZY! VcY! VXijVaan! jhZY! [dg! VYb^c^higVi^dc! d[!
i]dhZ!ineZh!d[!ZbeadnZZ!dg!gZi^gZZ!WZcZ[^i!eaVch!ZcjbZgViZY!VWdkZ8!

'0(! Mc^dc)! dg\Vc^oVi^dcVa)! egd[Zhh^dcVa! dg! di]Zg!YjZh!ZmXZei!Vh! i]Zn! bVn! WZ! ^cXajYZY!^c! VcY!
l^i]]ZaY![gdb!i]Z!WVh^X!iVmVWaZ!]djgan!lV\Z!gViZ8!

'1(! BcYjhign!dg!igVYZ!egdbdi^dc8!

'2(!!Ida^i^XVa!Xdcig^Wji^dch!dg!VXi^k^i^Zh8!



BD6H2;>;@8!I286!4A@FD24FAD!92@5AGF!

!

'3(! 9cn!WZcZ[^i![dg!ZbeadnZZh)!i]Z^g![Vb^a^Zh!VcY!YZeZcYZcih)!dg!gZi^gZZh!^cXajY^c\!Vcn!WZcZ[^i!
ZcjbZgViZY! VWdkZ! l]ZgZ!i]Z!XdcigVXidg! dg!hjWXdcigVXidg!^h!gZfĵ gZY! Wn!?ZYZgVa)! KiViZ)! dg!
adXVa!aVl!id!egdk^YZ!hjX]!WZcZ[^i8!dg!

'4(! KjX]!di]Zg!eVnbZcih!Vh!i]Z!=^gZXidg!bVn!YZiZgb^cZ!id!ZmXajYZ+!!

!

B2KDA>>!D64AD5E!;@4>G56!

<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!!LBLE>!5)!9JLB<E>!.)!K><LBHG!.3---+!=>?BGBLBHGK!

!

9aa! i^bZ! XVgYh)! WVc`! XZgi^[^ZY! XVcXZaaZY! X]ZX`h)! XVh]! gZXZ^eih)! igjhi! [jcY! [dgbh)! Wdd`h)! YdXjbZcih)!
hX]ZYjaZh)![dgbh)!gZedgih)!gZXZ^eih!dg!di]Zg!Zk^YZcXZh!l]^X]!gZ[aZXi!_dW!Vhh^\cbZcih)!ldg`!hX]ZYjaZh!Wn!
YVnh!VcY!]djgh)!VcY!i]Z!Y^hWjghZbZci!Wn!lVn!d[!XVh])!X]ZX`)!dg!^c!l]ViZkZg![dgb!dg!bVccZg)!d[![jcYh!id!
V!eZghdc'h(!Wn!_dW!XaVhh^[^XVi^dc!VcY,dg!h`^aa!ejghjVci!id!V!ejWa^X!ldg`h!egd_ZXi+!

!

B6DEA@E!D6CG;D65!FA!D646;H6!BD6H2;>;@8!I286E!

K>>!E9;HJ!<H=>!K><LBHGK7!

.44.+!! IgZkV^a^c\!lV\Zh!h]Vaa!WZ!eV^Y!id!Vaa!ldg`Zgh!ZbeadnZY!dc!ejWa^X!ldg`h+!

.441+!!! L]Z!XdcigVXidg!id!l]db!i]Z!XdcigVXi!^h!VlVgYZY)!VcY!Vcn!hjWXdcigVXidg!jcYZg!]^b)!h]Vaa!eVn!cdi!
aZhh!i]Vc!i]Z!heZX^[^ZY! egZkV^a^c\!gViZh!d[!lV\Zh!id!Vaa!ldg`bZc!ZbeadnZY!^c!i]Z!ZmZXji^dc!d[!
i]Z!XdcigVXi+!

!

I;F99A>5;@8!B2K?6@FE$!<GEF;7;42F;A@!

K>>!E9;HJ!<H=>!K><LBHG7!.4/4!%!.44.+2'W()'2(!

K>>!<9EB?HJGB9!<H=>!H?!J>@ME9LBHGK7!LBLE>!5)!9JLB<E>!2)!K><LBHG!.3102!

!

.3102'V(!qO^i]]daYr!bZVch!id!XZVhZ!eVnbZcih!Wn!i]Z!VlVgY^c\!WdYn)!dg!di]Zgh!l]d!eVn!dc!^ih!WZ]Va[)!
dg!V\Zcih)! id!i]Z! \ZcZgVa! XdcigVXidg+! O]ZgZ!i]Z!k^daVi^dc! ^h!Wn! V!hjWXdcigVXidg)!i]Z! \ZcZgVa!XdcigVXidg!
h]Vaa!WZ!cdi^[^ZY!d[!i]Z!cVijgZ!d[!i]Z!k^daVi^dc!VcY!gZ[ZgZcXZ!bVYZ!id!^ih!g^\]ih!jcYZg!EVWdg!<dYZ!KZXi^dc!
.4/6+!

'.(! q<dcigVXih+r! >mXZei! Vh! di]Zgl^hZ! egdk^YZY! Wn! V\gZZbZci)! dcan! XdcigVXih! jcYZg! V! h^c\aZ! bVhiZg!
XdcigVXi)!dg!XdcigVXih!ZciZgZY!^cid!Vh!hiV\Zh!d[!V!h^c\aZ!egd_ZXi)!bVn!WZ!i]Z!hjW_ZXi!d[!l^i]]daY^c\+!

'/(! q=Za^cfjZci!eVngdaa!gZXdgYhr!bZVch!i]dhZ!cdi!hjWb^iiZY!dc!i]Z!YViZ!hZi!̂ c!i]Z!XdcigVXi+!

'0(! qBcVYZfjViZ!eVngdaa!gZXdgYhr!VgZ!Vcn!dcZ!d[!i]Z![daadl^c\7!

'1(! 9!gZXdgY!aVX`^c\!i]Z!^c[dgbVi^dc!gZfj^gZY!Wn!EVWdg!<dYZ!KZXi^dc!.4438!

'2(! 9!gZXdgY!l]^X]!XdciV^ch!i]Z!gZfj^gZY!^c[dgbVi^dc!Wji!^h!cdi!XZgi^[^ZY)!dg!XZgi^[^ZY!Wn!hdbZdcZ!cdi!Vc!
V\Zci!d[!i]Z!XdcigVXidg!dg!hjWXdcigVXidg8!

'3(! 9! gZXdgY! gZbV^c^c\! jcXdggZXiZY! [dg! dcZ! eVngdaa! eZg^dY)! V[iZg! i]Z! VlVgY^c\! WdYn! ]Vh! \^kZc! i]Z!
XdcigVXidg!cdi^XZ!d[!^cVXXjgVX^Zh!YZiZXiZY!Wn!VjY^i!dg!gZXdgY!gZk^Zl)!egdk^YZY)!]dlZkZg)!i]Vi!egdbei!
XdggZXi^dc!l^aa!hide!Vcn!Yjin!id!l^i]]daY!^[!hjX]!^cVXXjgVX^Zh!Yd!cdi!Vbdjci!id!dcZ!eZgXZci!d[!i]Z!
Zci^gZ!<Zgi^[^ZY!OZZ`an!IVngdaa!^c!YdaaVg!kVajZ!VcY!Yd!cdi!V[[ZXi!bdgZ!i]Vc!]Va[!i]Z!eZghdch!a^hiZY!Vh!
ldg`Zgh! ZbeadnZY! dc!i]Vi!<Zgi^[^ZY!OZZ`an!IVngdaa)!Vh! YZ[^cZY!^c!EVWdg! <dYZ!KZXi^dc!.443! VcY!
L^iaZ!5!<<J!KZXi^dc!.31-.+!

!

5;D64FAD! A7! ;@5GEFD;2>! D6>2F;A@E! BD64656@F;2>! 564;E;A@E! I9;49! D6CG;D6!
BD6H2;>;@8!I286E1!

!

=ZX^h^dc! 6/*-037! hiVcYh! [dg! i]Z! eVnbZci! d[! dji*d[*hiViZ! ldg`Zgh! ^[! i]Zn! VgZ! ldg`^c\! dc! <Va^[dgc^V!
qIjWa^X!Odg h̀r!

!

=ZX^h^dc!60*-.67!hiVcYh![dg!i]Z!eVnbZci!d[!igjX`!Yg^kZgh!gZbdk^c\)!YZa^kZg^c\!dg!gZadXVi^c\!bViZg^Va!dc!
qIjWa^X!Odg h̀r!!
!



BD6H2;>;@8!I286!4A@FD24FAD!92@5AGF!

!

=ZX^h^dc!61*-.47! hiVcYh![dg! i]Z! eVnbZci!d[! lVhiZ!egdXZhhdgh!d[[! h^iZ! ^[! i]Z! lVhiZ!^h! ZmXajh^kZan! [gdb!
qIjWa^X!Odg h̀r!

!

4AGDF!564;E;A@E1!

KiVcYVgY! LgV[[^X! KZgk^XZh! k+! =ZeVgibZci! d[!LgVchedgiVi^dc! 'XVhZ!.0/334(! K]VhiV7! eVgicZgh! VgZ!YjZ!egZkV^a^c\!
lV\Zh!^[!ldg`^c\!dc!qIjWa^X!Odg`hr!



5;H;E;A@!A7!2BBD6@F;46E9;B!EF2@52D5E!!

2BBD6@F;46E9;B!D6CG;D6?6@FE!

!

!
KL9L>!H?!<9EB?HJGB9!

=>I9JLF>GL!H?!BG=MKLJB9E!J>E9LBHGK!
=BNBKBHG!H?!9IIJ>GLB<>KABI!KL9G=9J=K!
/5!<BNB<!<>GL>J!IE9R9)!JHHF!2/2!
K9GL9!9G9)!<9!!6/4-.!
!
LH!9EE!IM;EB<!OHJDK!<HGLJ9<LHJK!
!
<dc\gVijaVi^dch!dc!]Vk̂ c\!WZZc!VlVgYZY!V!ejWa^X!ldg`h!egd_ZXi+!
!

L]Z! =^k^h^dc! d[! 9eegZci^XZh]^e! KiVcYVgYh! l^h]Zh! id! Wg^c\! id! ndjg! ViiZci^dc! ndjg!
gZhedch^W^a^i^Zh! jcYZg! <Va^[dgc^V! EVWdg! <dYZ! KZXi^dc!.444+2! 9eegZci^XZh! dc!IjWa^X!Odg`h+!!
'>mXZgeih![gdb! <Va^[dgc^V! EVWdg! <dYZ!gZaVi^c\! id! VeegZci^XZh!dc! ejWa^X! ldg`h+! ! =9K*.-! ^h!
ViiVX]ZY(+!
!
<dbea^VcXZ!l^i]!<Va^[dgc^V!EVWdg!<dYZ!KZXi^dc!.444+2!gZfj^gZh!Vaa!ejWa^X!ldg`h!XdcigVXidgh!
VcY!hjWXdcigVXidgh!id7!
!
(! KjWb^i! XdcigVXi! VlVgY!^c[dgbVi^dc! l^i]^c! .-! YVnh! d[! XdcigVXi! VlVgY)! id! i]Z!Veea^XVWaZ!

Cd̂ ci!9eegZci^XZh]^e!<dbb^iiZZ)!l]^X]!h]Vaa!^cXajYZ!Vc!Zhi^bViZ!d[!CdjgcZnbVc!]djgh!id!
WZ! eZg[dgbZY! jcYZg! i]Z! XdcigVXi)! i]Z! cjbWZg! d[! VeegZci^XZh! id! WZ! ZbeadnZY)! VcY! i]Z!
Veegdm^bViZ!YViZh!i]Z!VeegZci^XZh!l^aa!WZ!ZbeadnZY+!!L]^h!^c[dgbVi^dc!bVn!WZ!hjWb^iiZY!
dc!i]Z!ViiVX]ZY![dgb+!!=9K!.1-+!

!

(! >beadn!VeegZci^XZh!dc!i]Z!ejWa^X!ldg`!^c!V!gVi^d!id!_djgcZnbZc!d[!cd!aZhh!i]Vc!dcZ!]djg!
d[!VeegZci^XZh!ldg`![dg!ZkZgn![^kZ!]djgh!d[!aVWdg!eZg[dgbZY!Wn!V!_djgcZnbVc+!
!

(! IVn! i]Z! VeegZci^XZ! gViZ! dc! ejWa^X! ldg h̀! egd_ZXih! dcan! id! i]dhZ! VeegZci^XZh! l]d! VgZ!
gZ\^hiZgZY!Vh!YZ[̂ cZY!^c!EVWdg!<dYZ!KZXi^dc!0-44+!
!

(! <dcig^WjiZ! id! i]Z! igV^c^c\! [jcY! ^c! i]Z! Vbdjci! ^YZci^[̂ ZY! ^c! i]Z! IgZkV^a^c\! OV\Z! JViZ!
ejWa^XVi^dc![dg!_djgcZnbZc!VcY!VeegZci^XZh+!!<dcigVXidgh!l]d!X]ddhZ!cdi!id!Xdcig^WjiZ!id!
i]Z!adXVa!igV^c^c\!igjhi![jcY!bjhi!bV`Z!i]Z^g!Xdcig^Wji^dc!id!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!
<djcX^a!'<9<(!Vi!I+H+!;dm!1/-3-0)!KVc!?gVcX^hXd)!<9!!61.1/+!

!
LgV^c^c\![jcY!Xdcig^Wji^dch!id!i]Z!<9<!VgZ!YjZ!VcY!eVnVWaZ!dc!i]Z!.2i]!YVn!d[!ZVX]!bdci]![dg!
ldg`!eZg[dgbZY!Yjg^c\!i]Z!egZXZY^c\!bdci]+!
!
LgV^c^c\![jcY!Xdcig^Wji^dch!id!i]Z!<9<!h]Vaa!WZ!eV^Y!Wn!X]ZX`!VcY!h]Vaa!WZ!VXXdbeVc^ZY!Wn!V!
XdbeaZiZY![dgb!<9<*/!'ViiVX]ZY(+!
!
?V^ajgZ!id!Xdbean!l^i]!i]Z!egdk^h^dch!d[!i]Z!EVWdg!<dYZ!KZXi^dc!.444+2!bVn!gZhjai!^c!i]Z!adhh!
d[! i]Z! g^\]i! id! W^Y! dc! Vaa! ejWa^X! ldg h̀! egd_ZXih! [dg! V! eZg^dY! d[! dcZ! id! i]gZZ! nZVgh! VcY!i]Z!
^bedh^i^dc!d[!V!X^k̂ a!eZcVain!d[!$.--+--![dg!ZVX]!XVaZcYVg!YVn!d[!cdcXdbea^VcXZ+!<dcigVXidgh!
h]djaY!egdk^YZ!V!Xden!d[!i]̂ h!bViZg^Va!id!ZVX]!hjWXdcigVXidg+!
!
B[! i]Z! =^k^h^dc!d[! 9eegZci^XZh]^e!KiVcYVgYh! XVc! WZ!d[! Vhh^hiVcXZ!id!ndj)!eaZVhZ!XdciVXi!djg!
d[[^XZ!Vi!'4.1(!225*1./3+!



5;H;E;A@!A7!2BBD6@F;46E9;B!EF2@52D5E!!
2BBD6@F;46E9;B!D6CG;D6?6@FE!

!

KL9L>!H?!<9EB?HJGB9!s!=>I9JLF>GL!H?!BG=MKLJB9E!J>E9LBHGK!s!=BNBKBHG!H?!9IIJ>GLB<>KABI!KL9G=9J=K!

!
>P>JILK!?JHF!LA>!<9E?HJGB9!E9;HJ!<H=>!J>E9LBG@!LH!9IIJ>GLB<>K!HG!IM;EB<!OHJDK!

!
<]VeiZg!.!d[!=^k^h^dc!/!

!
9IIJ>GLB<>K!HG!IM;EB<!OHJDK!

!
.440+0+ ! !9c! VlVgY^c\! V\ZcXn!l]dhZ!ejWa^X!ldg̀ h ! XdcigVXi ! [Vaah!l^i]^c! i]Z!
_jg^hY ^Xi ^dc!d[!KZXi^dc! .444+2! h]Vaa)! l^i]^c! [^kZ!YVnh!d[! i]Z! VlVgY)! hZcY! V!
Xden! d[! i]Z! VlVgY! id! i]Z! =^k^h^dc! d[! 9eegZci^XZh]^e! KiVcYVgYh+! ! O]Zc!

heZX̂ [̂ XVaan! gZfjZhiZY!Wn! V! adXVa! _d^ci! VeegZci^XZh]^e!Xdbb^iiZZ)! i]Z!Y^k^h ^dc!
h]Vaa! cdi^[n! i]Z! adXVa! _d^ci! Vee gZci^XZh]^e! Xdbb^iiZZ! gZ\VgY^c\! Vaa ! hjX]!
VlVgYh! Veea^XVWaZ!id!i]Z! _d^ci !VeegZci^XZh]^e! Xdbb^iiZZ!bV̀ ^c\! i]Z! gZfjZh i+!!

O^i]^c! [̂ kZ! YVnh! d[! V! [^cY^c\! d[! Vcn! Y^hXgZeVcXn! gZ\VgY^c\! i]Z! gVi^d! d[!
VeegZci^XZh! id! _djgcZnbZc)! ejghjVci ! id! i]Z! XZgi^[^XViZY! [^mZY! cjbWZg! d[!
VeegZci^XZh! id!_djgcZnbZc)!i]Z! VlVgY^c\!V\ZcXn! h]Vaa! cdi^[n!i]Z!=^k^h^dc !d[!
9eegZci^XZh]^e!KiVcYVgYh+!

!
.443+! ! 'V(! >VX]! XdcigVXidg! VcY! hjWXdcigVXidg! h]Vaa! `ZZe! VXXjgViZ! eVngda a!
gZXdgYh)! h]dl^c\! i]Z! cVbZ)! VYY gZhh)! hdX^Va! hZXjg^in! cjbWZg) ! ldg`!
XaVhh^[^XVi^dc)! higV̂ \] i! i^bZ! VcY!dkZgi^bZ!]djgh !ldg`ZY!ZVX]!YVn!VcY!lZZ`)!

VcY!i]Z! VXijVa!eZg!Y^Zb!lV\Zh!e V̂ Y! id! ZVX]! _djgcZnbVc)! VeegZci^XZ) !ldg̀ Zg)!
dg! di]Zg! ZbeadnZZ! ZbeadnZY!Wn! ]^b! dg! ]Zg! ^c! XdccZXi^dc! l^i]! i]Z! ejWa^X!
ldg`+! ! >VX]! eVngdaa ! gZXdgY! h]Vaa! XdciV^c! dg! WZ! kZg^[^ZY! Wn! V! lg^iiZc!
YZXaVgVi^dc! i]Vi! ^i ! ^h! bVYZ! jcYZg! eZcVa in! d[! eZg_jgn)! hiVi^c\! Wdi]! d[! i]Z!

[daadl^c\7!
!!'.(!L]Z!^c [dgbVi^dc!XdciV^cZY!^c!i]Z!eVngdaa! gZXdgY!^h!igjZ!VcY!XdggZXi+!
!!'/(!L]Z! ZbeadnZg! ]Vh! Xdbea^ZY !l^i]! i]Z! gZfj^gZbZcih! d[! KZXi^dch! .44.)!

.5..)! VcY!.5.2! [dg! Vcn! ldg`!eZg[dgbZY!Wn! ]^h ! dg! ]Zg! ZbeadnZZh!dc ! i]Z!
ejWa^X!ldg`h!egd_ZXi+ !
!!'W(!L]Z!eVngdaa! gZXdgYh !ZcjbZgViZY!jcYZg!hjWY^k^h^dc!'V(! h]Vaa! WZ! XZgi^[^ZY!
VcY! h]Va a! WZ! VkV̂ aVWaZ! [dg! ^cheZXi^dc !Vi! Vaa! gZVhdcVW aZ! ]djgh! Vi ! i]Z!eg^cX^eVa!

d[[̂ XZ!d[!i]Z!XdcigVXidg!dc!i]Z![daadl^c\!WVh^h7!
!!'.(!9!XZgi^[^ZY!Xden!d[!Vc!ZbeadnZZ&h!eVngda a!gZXdgY!h]Vaa!WZ!bVYZ!VkV^aVWaZ!
[dg! ^cheZXi ^dc! dg! [jgc^h]ZY! id! i]Z! ZbeadnZZ! dg! ]^h ! dg! ]Zg! Vj i]dĝ oZY!

gZe gZhZciVi ^kZ!dc!gZfjZh i+!
!!'/(!9! XZgi^ [̂ ZY! Xden! d[! Va a! eVngd aa! gZXdgYh! ZcjbZgViZY! ^c! hjWY^k^h^dc ! 'V(!
h]Vaa! WZ! bVYZ! VkV^aVWaZ! [dg! ^cheZXi ^dc! dg! [jgc^h]ZY! jedc! gZfjZhi ! id! V!
gZe gZhZciVi ^kZ! d[! i]Z! WdYn! VlVgY^c\! i]Z! XdcigVXi )! i]Z! =^k^h^dc! d[! EVWdg!

KiVcYVgYh!>c[dgXZbZci)! VcY!i]Z!=^k^h^dc !d[!9eegZci^XZh]^e!KiVcYVgYh !d[!i]Z!
=ZeVgibZci!d[!BcYjhig^Va!JZaVi^dch+!
!!'0(!9! XZgi^ [̂ ZY! Xden! d[! Va a! eVngd aa! gZXdgYh! ZcjbZgViZY! ^c! hjWY^k^h^dc ! 'V(!
h]Vaa! WZ! bVYZ! VkV^aVWaZ! jedc! gZfjZh i! Wn! i]Z! ejWa^X! [dg! ^cheZXi^dc! dg! [dg!

Xde^Zh! i]ZgZd[+! ! AdlZkZg)! V! gZfjZhi! Wn! i]Z! ejWa^X! h]Va a! WZ! bVYZ! i]gdj\]!
Z^i]Zg! i]Z! WdYn! VlVgY^c\! i]Z! XdcigVXi)! i]Z! =^k^h^dc! d[! 9eegZci^XZh]^e!
KiVcYVgYh)!dg!i]Z!=^k̂ h^dc!d[!EVWdg!KiVcYVgYh!>c[dgXZbZci +!!B[! i]Z!gZfjZhiZY!
eVngda a! gZXdgYh ! ]VkZ! cdi! WZZc! egdk^YZY! ejghjVci! id! eVgV\gVe]! '/()! i]Z!

gZfjZhi ^c\!eVgin! h]Vaa)! eĝ dg! id! WZ^c\! egdk^YZY! i]Z! gZXdgYh)! gẐ bWjghZ! i]Z!
Xdhih! d[! egZeVgVi^dc!Wn! i]Z!XdcigVXidg)!hjWXdcigVXidgh)! VcY! i]Z!Zci^in! i]gdj\]!
l]^X]! i]Z! gZfjZhi !lVh! bVYZ+! ! L]Z!ejWa^X! h]Va a! cdi ! WZ! \^kZc ! VXXZhh! id! i]Z!

gZXdgYh!Vi!i]Z!eĝ cX̂ eVa!d[[^XZ!d[!i]Z!XdcigVXidg+ !
!!'X(!L]Z!XZgi^ [̂ ZY!eVngdaa! gZXdgYh! h]Va a!WZ!dc! [dgbh!egdk^YZY!Wn!i]Z!=^k^h ^dc!
d[!EVWdg!KiVcYVgYh!>c[dgXZbZci! dg!h]Vaa !Xdc iV̂ c!i]Z!hVbZ!^c[dgbVi^dc!Vh!i]Z!
[dgbh!egdk^YZY!Wn!i]Z!Y^k^h^dc+!

!!'Y(!9! XdcigVXidg! dg! hjWXdcigVXidg! h]Va a! [̂ aZ! V! XZgi^ [̂ ZY! Xden!d[! i]Z! gZXdgYh!
ZcjbZgViZY! ^c! hjWY^k^h^dc! 'V(! l^i]! i]Z! Zci^in! i]Vi! gZfjZhiZY! i]Z! gZXdgYh!
l^i]^c!.-!YVnh !V[iZg!gZXZ^ei!d[!V!lĝ iiZc!gZfjZhi+!

!!'Z(! 9cn! Xden! d[! gZXdgYh! bVYZ! VkV^aVWaZ! [dg! ^cheZXi^dc! Vh ! Xde^Zh! VcY!
[jgc^h]ZY!jedc! gZfjZhi! id! i]Z!ejWa^X! dg! Vcn!ejWa^X! V\ZcXn!Wn! i]Z! VlVgY ^c\!
WdYn)! i]Z!=^k^h ^dc!d[! 9eegZci^XZh]^e!KiVcYVgYh)! dg! i]Z!=^k^h^dc! d[! EVWdg!
KiVcYVgYh!>c[dgXZbZci ! h]Va a! WZ!bVg`ZY!dg! dWa^iZgViZY! ^c !V!bVccZg! hd! Vh ! id!

egZkZci! Y^hXadhjgZ! d[! Vc! ^cY^k^YjVa&h ! cVbZ)! VYYgZhh)! VcY ! hdX^Va! hZXjĝ in!
cjbWZg+!!L]Z!cVbZ!VcY !VYYgZhh!d[!i]Z!XdcigVXidg!VlVgYZY !i]Z!XdcigVXi!dg!i]Z!
hjWXdcigVXidg!eZg[dgb^c\!i]Z!XdcigVXi!h]Vaa!cdi!WZ!bVg`ZY!dg!dWa ^iZgViZY+!
!!'[(! L]Z! XdcigVXidg! h]Va a! ^c [dgb! i]Z! WdYn! VlVgY^c\! i]Z! XdcigVXi ! d[! i]Z!

adXVi^dc!d[!i]Z!gZXdgYh! ZcjbZgViZY!jcYZg!hjWY^ k̂ h^dc!'V()! ^cXajY^c\!i]Z!h igZZi!
VYYgZhh)! X^in! VcY! Xdjcin)! VcY! h]Vaa)! l^i]^c! [^kZ!ldg`^c\! YVnh)! egdk^YZ! V!
cdi^XZ!d[!V!X]Vc\Z!d[!adXVi ^dc!VcY !VYYgZhh+!
!!'\(!L]Z! XdcigVXidg! dg! hjWXdcigVXidg! h]Va a!]VkZ!.- !YVnh!^c!l]^X]! id! Xdbean!

hjWhZfjZci!id!gZXZ^ei!d[!V!lĝ iiZc!cdi^XZ!gZfjZh i^c\!i]Z!gZXdgYh!ZcjbZgViZY !^c!
hjWY^k^h^dc! 'V(+! ! Bc! i]Z! ZkZci! i]Vi! i]Z! XdcigVXidg! dg! hjWXdcigVXidg! [V̂ ah! id!
Xdbean!l^i]^c !i]Z!.-*YVn!eZĝ dY)!]Z!dg!h]Z! h]Vaa)!Vh! V! eZcVain! id!i]Z! hiViZ!dg!

eda^ i^XVa !hjWY^k^h^dc!dc!l]dhZ!WZ]Va[!i]Z!XdcigVXi!^h!bVYZ!dg!VlVgYZY )![dg[Ẑ i!
ilZcin*[̂ kZ! YdaaVgh! '$/2(! [dg! ZVX]! XVaZcYVg! YVn)! dg!edgi^dc!i]ZgZd[)! [dg! ZVX]!
ldg`Zg)! jci ^a! h iĝ Xi ! Xdbea^VcXZ! ^h ! Z[[ZXijViZY+! ! Medc! i]Z! gZfjZh i! d[! i]Z!

=^k^h^dc !d[!9eegZci^XZh] ^e! KiVcYVgYh! dg! i]Z! =^k^h^dc!d[! EVWdg!KiVcYVgYh!
>c[dgXZbZci)! i]ZhZ!eZcVa i^Zh!h]Vaa! WZ!l^i]]ZaY! [gdb!egd\gZhh !eVnbZcih! i]Zc!
YjZ+ ! !9! XdcigVXidg! ^h! cdi! hjW_ZXi! id! V! eZcVain! VhhZhhbZci! ejghjVci ! id! i]^h!

hZXi^dc!YjZ!id!i]Z! [V^ajgZ!d[!V!hjWXdcigVXidg!id!Xdbean!l^i]!i]^h!hZXi ^dc+!
!!'] (!L]Z!WdYn!VlVgY^c\!i]Z! XdcigVXi !h]Va a!XVjhZ!id! WZ!^chZgiZY!^c!i]Z!XdcigVXi!!
hi^ej aVi^dch!id!Z[[ZXijViZ!i]^h!hZXi^dc+!

!!'̂ (! L]Z! Y^gZXidg! h]Vaa! VYdei! gjaZh! Xdch^h iZci! l^i]! i]Z! <Va^[dgc^V! IjWa^X!
JZXdgYh! 9Xi )! '<]VeiZg! 0+2! 'XdbbZcX^c\! l^i]! KZXi^dc! 3/2-()! =^k^h^dc! 4)!
L^iaZ!.)!@dkZgcbZci!<dYZ(! VcY!i]Z! Bc[dgbVi^dc!IgVXi^XZh !9Xi !d[!.644)! 'L^i aZ!
.+5! 'XdbbZcX^c\! l^i]! KZXi^dc! .465()! IVgi ! 1 )! =^ k̂ h^dc! 0)! <^k^a! <dYZ(!

\dkZgc^c\! i]Z! gZaZVhZ! d[! i]ZhZ! gZXdgYh)! ^cXajY^c\! i]Z! ZhiVWa^h]bZci ! d[!
gZVhdcVWaZ! [ZZh! id! WZ! X]Vg\ZY! [dg! gZegdYjX^c\! Xde^Zh! d[!gZXdgYh! gZfj^gZY!Wn!
i]^h!hZXi^dc+!
!!'_ (!L]^h! hZXi^dc!h]Vaa !gZbV̂ c !^c !Z[[ZXi! dcan!jci^a !CVcjVgn!.)!/--0)!VcY! Vh! d[!

i]Vi! YViZ! ^h! gZeZVaZY) ! jcaZhh! V! aViZg! ZcVXiZY! hiVijiZ)! i]Vi ! ^h! ZcVXiZY! WZ[dgZ!
CVcjVgn!.)!/--0)!YZaZiZh !dg!ZmiZcYh!i]Vi!YViZ+!
!
.444+2+!!'V(!Gdi]^c\!^c!i]^h!X]VeiZg!h]Vaa!e gZkZci !i]Z!ZbeadnbZci!d[!egdeZgan!

gZ\^hiZgZY !VeegZci^XZh!jedc!ejWa^X!ldg̀ h+!
!!'W (! >kZgn! VeegZci^XZ! ZbeadnZY! jedc! ejWa^X! ldg`h! h]Vaa! WZ! eV̂ Y! i]Z!
egZkV^a^c\! gViZ! d[! eZg!Y^Zb!lV\Zh![dg!VeegZci^XZh!^c!i]Z!i gVYZ! id!l]^X]!]Z!dg!

h]Z!^h! gZ\^hiZgZY! VcY !h]Vaa!WZ!ZbeadnZY!dcan!Vi!i]Z!ldg̀ ! d[! i]Z!XgV[i !dg!igVYZ!
id!l]^X]!]Z!dg!h]Z!^h!gZ\^hiZgZY+!
!!'X(!Hcan! Vee gZci^XZh )!Vh!YZ[^cZY! ^c!KZXi ^dc!0-44)!l]d!VgZ! ^c!i gV̂ c^c\!jcYZg!
VeegZci^XZh]^e! hiVcYVgYh! i]Vi! ]VkZ! WZZc! VeegdkZY! Wn! i]Z! <]^Z[! d[! i]Z!

=^k^h^dc ! d[! 9eegZci^XZh]^e ! KiVcYVgYh! VcY! l]d! VgZ! eVgi ^Zh ! id! lĝ i iZc!
VeegZci^XZ! V\gZZbZcih!jcYZg!<]Ve iZg! 1!'XdbbZcX̂ c\!l^i]!KZXi^dc!0-4-(! d[!
=^k^h^dc !0! VgZ!Za^\^WaZ! id!WZ! ZbeadnZY! Vi !i]Z! VeegZci^XZ!lV\Z!gViZ! dc!ejWa^X!

ldg̀ h+ ! ! L]Z! ZbeadnbZci! VcY! igV^c^c\! d[! ZVX]! VeegZci^XZ! h]Vaa ! WZ! ^c!
VXXdgYVcXZ! l^i]! Z^i]Zg! '.(! i]Z! VeegZci^XZh]^e! hiVcYVgYh! VcY! Vee gZci^XZ!
V\gZZbZcih! jcYZg!l] ^X]!]Z!dg!h]Z!^h! igV̂ c^c\!dg! '/(!i]Z! gjaZh! VcY! gZ\jaVi^dch!
d[!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!<djcX̂ a+!

!!'Y (!O]Zc!i]Z!XdcigVXidg!id!l]db!i]Z!XdcigVXi!^h !VlVgYZY!Wn!i]Z!hiViZ!dg!Vcn!
eda^i ^XVa! hjWY^k^h^dc )! ^c! eZg[dgb^c\! Vcn! d[! i]Z! ldg`! jcYZg! i]Z! XdcigVXi)!
Zbeadnh! ldg`Zgh ! ^c! Vcn! VeegZci^XZVWaZ! XgV[i! dg! igVYZ)! i]Z! XdcigVXidg! h]Vaa!
Zbeadn!VeegZci^XZh!^c!Vi!aZVhi!i]Z!gVi ^d!hZi![dgi]!^c!i]^h !hZXi^dc!VcY!bVn!Veean!

id! Vcn! VeegZci^XZh]^e! egd\gVb! ^c! i]Z! XgV[i! dg! igVYZ! i]Vi! XVc! egdk̂ YZ!
VeegZci^XZh ! id! i]Z! h^iZ! d[! i]Z! ejWa^X! ldg`! [dg! V! XZgi^[^XViZ! Veegdk̂ c\! i]Z!
XdcigVXidg! jcYZg! i]Z! VeegZci^XZh]^e! hiVcYVgYh! [dg! i]Z! ZbeadnbZci! VcY!
igV̂ c^c\!d[!VeegZci^XZh! ^c!i]Z!VgZV!dg!^cYjhign!V[[ZXiZY+!!AdlZkZg)! VeegdkVa !dg!

YZc^Va! d[! i]Z! VeegZci^XZh]^e! egd\gVb! h]Vaa! WZ! hjW_ZXi ! id! gZk^Zl! Wn! i]Z!
9Yb^c^h igVidg! d[!9eegZci^XZh]^e+! !L]Z! Vee gZci^XZh]^e!egd\gVb!dg! egd\gVbh)!
jedc! Veegdk^c\! i]Z! XdcigVXidg)!h]Va a! VggVc\Z! [dg! i]Z!Y ^heViX]!d[! VeegZci^XZh!

id! i]Z! XdcigVXidg+! ! 9! XdcigVXidg! XdkZgZY! Wn! Vc! VeegZci^XZh]^e ! egd\gVb&h!
hiVcYVgYh! h]Vaa! cdi! WZ! gZfj^gZY!id!hjWb^i! Vcn! VYY^i^dcVa! Veea^XVi ^dc! ^c! dgYZg!
id! ^cXajYZ! VYY^i^dcVa! ejWa^X! ldg`h! XdcigVXih! jcYZg! i]Vi! i]Z! egd\gVb+!!
"9eegZci^XZVW aZ! XgV[i! dg!i gVYZ)"!Vh!jhZY!^c !i]^h! hZXi^dc) !bZVch! V!XgV[i!dg!i gVYZ!

YZiZgb^cZY! Vh ! Vc! VeegZci^XZVWaZ! dXXjeVi^dc! ^c! VXXdgYVcXZ!l^i]! gjaZh! VcY!
gZ\jaVi^dch !egZhXg^WZY !Wn!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!<djcX̂ a+!!9h !jhZY!^c!
i]^h! hZXi ^dc)! "XdcigVXidg"!^cXajYZh! Vcn!hjWXdcigVXidg! jcYZg! V!XdcigVXidg!l]d!

eZg[dgbh!Vcn!ejWa^X!ldg̀ h!cdi !ZmXajYZY!Wn!hjWY^k^h^dc!'d(+!
!!'Z(! Iĝ dg! id! XdbbZcX̂ c\! ldg`! dc! V! Xdc igVXi! [dg! ejWa^X! ldg`h)! ZkZgn!
XdcigVXidg! h]Vaa! hjWb^i! XdcigVXi! VlVgY! ^c[dgbVi^dc! id! Vc! Veea^XVWaZ!
VeegZci^XZh]^e!egd\gVb! i]Vi! XVc! hjeean! Vee gZci^XZh !id! i]Z! h^iZ! d[! i]Z!ejWa^X!

ldg̀ +! !L]Z! ^c [dgbVi^dc! hjWb^iiZY! h]Vaa! ^cXajYZ! Vc! Zhi^bViZ! d[! _djgcZnbVc!
]djgh! id! WZ! eZg[dgbZY! jcYZg! i]Z! XdcigVXi)! i]Z! cjbWZg! d[! VeegZci^XZh!
egdedhZY! id! WZ! ZbeadnZY) !VcY! i]Z! Veegdm^bViZ!YViZh! i]Z! VeegZci^XZh!ldjaY!
WZ! ZbeadnZY+! ! 9! Xden! d[! i]^h! ^c[dgbVi^dc! h]Vaa ! Vahd! WZ! hjWb^iiZY! id! i]Z!

VlVgY^c\!WdYn! ^[! gZfjZh iZY! Wn! i]Z! VlVgY^c\!WdYn+! ! O^i]^c! 3-!YVnh! V[iZg!
XdcXajY^c\!ldg`! dc! i]Z! XdcigVXi)! ZVX]! XdcigVXidg! VcY! hjWXdcigVXidg! h]Vaa!
hjWb^i !id!i]Z! VlVgY^c\!WdYn)!^[!gZfjZhiZY)!VcY!id!i]Z!Vee gZci^XZh]^e!egd\gVb!
V!kZg^[^ZY ! hiViZbZci ! d[! i]Z! _djgcZnbVc! VcY! VeegZci^XZ! ]djgh ! eZg[dgbZY!dc!

i]Z! XdcigVXi +! !L]Z! ^c[dgbVi^dc!jcYZg! i]^h! hjWY^k^h^dc! h]Va a! WZ!ejWa^X+! !L]Z!
VeegZci^XZh]^e!egd\gVbh!h]Vaa! gZiV^c!i]^h !^c[dgbVi^dc![dg!./!bdci]h+!
!!'[(!L]Z! VeegZci^XZh]^e!egd\gVb! i]Vi! XVc !hjeean! VeegZci^XZh! id! i]Z! VgZV!d[!

i]Z! h^iZ! d[! i]Z!ejWa^X!ldg`! h]Vaa! ZchjgZ! ZfjVa! ZbeadnbZci! VcY! V[[̂ gbVi^kZ!
VXi^dc! ^c!Vee gZci^XZh] ^e![dg!ldbZc!VcY!b^cdg^i^Zh+!
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!!'\(!L]Z! gVi^d!d[!ldg̀ ! eZg[dgbZY !Wn!VeegZci^XZh!id!_djgcZnbZc! ZbeadnZY !^c!
V!eVgi ^XjaVg!XgV[i! dg! igVYZ!dc! i]Z!ejWa^X!ldg`!bVn!WZ!cd!]^\]Zg!i]Vc!i]Z!gVi^d!
hi^ejaViZY ! ^c! i]Z! VeegZci^XZh]^e! hiVcYVgYh !jcYZg! l]^X] ! i]Z! VeegZci^XZh]^e!

egd\gVb! deZgViZh! l]ZgZ! i]Z! Xdc igVXidg! V\gZZh! id! WZ! WdjcY! Wn! i]dhZ!
hiVcYVgYh )!Wji )!ZmXZei! Vh! di]Zgl^hZ!e gdk^YZY! ^c! i]^h !hZXi ^dc)! ^c! cd!XVhZ! h]Vaa!
i]Z! gVi ^d! WZ! aZhh! i]Vc!dcZ!]djg! d[! VeegZci^XZ!ldg`! [dg! ZkZgn! [̂ kZ! ]dj gh! d[!
_djgcZnbVc!ldg̀ +!

!!'](!L]^h! gVi^d! d[! VeegZci^XZ!ldg`! id! _djgcZnbVc! ldg`! h]Vaa ! Vee an!Yjg^c\!
Vcn!YVn!dg!edgi^dc!d[!V!YVn!l]Zc!Vcn!_dj gcZnbVc!^h !ZbeadnZY!Vi!i]Z! _dWh^iZ!
VcY! h]Va a! WZ! XdbejiZY!dc! i]Z!WVh^h! d[! i]Z!]djgh !ldg`ZY!Yjĝ c\! i]Z!YVn!Wn!

_djgcZnbZc!hd!ZbeadnZY+! !9cn!ldg`!eZg[dgbZY!Wn! V! _djgcZnbVc !^c !ZmXZhh!
d[!Ẑ \]i!]dj gh!eZg!YVn!dg!1-!]djgh!eZg!lZZ`!h]Vaa! cdi!WZ!jhZY!id! XVaXj aViZ!i]Z!
gVi ^d+! ! L]Z! XdcigVXidg! h]Vaa! Zbeadn! VeegZci^XZh ! [dg! i]Z! cjbWZg! d[! ]dj gh!
XdbejiZY! Vh! VWdkZ! WZ[dgZ! i]Z! ZcY! d[! i]Z! XdcigVXi ! dg)! ^c! i]Z! XVhZ! d[! V!

hjWXdcigVXidg)! WZ[dgZ! i]Z! ZcY!d[! i]Z! hjWXdcigVXi+! !AdlZkZg)! i]Z! XdcigVXidg!
h]Vaa! ZcYZVkdg)!id!i]Z!\gZViZhi !ZmiZci! edhh^WaZ)! id! Zbeadn!VeegZci^XZh !Yjg^c\!
i]Z! hVbZ! i^bZ!eZĝ dY! i]Vi ! i]Z! _djgcZnbZc! ^c! i]Z! hVbZ! XgV[i! dg! i gVYZ! VgZ!

ZbeadnZY!Vi!i]Z!_dWh^iZ+!!O]ZgZ!Vc!]djgan!VeegZci^XZh]^e !gVi^d!^h!cdi![ZVh^WaZ!
[dg! V!eVgi^XjaVg! XgV[i! dg!i gVYZ) !i]Z!=^k^h^dc !d[!9eegZci^XZh]^e!KiVcYVgYh)!jedc!
Veea^XVi ^dc!d[!Vc! VeegZci^XZh]^e!egd\gVb) !bVn!dgYZg! V!b^c^bjb! gVi^d! d[! cdi!
aZhh! i]Vc! dcZ! VeegZci^XZ! [dg! ZVX]! [^kZ! _djgcZnbZc! ^c! V! XgV[i! dg! igVYZ!

XaVhh^[^XVi^dc+!
!!'^(!9!XdcigVXidg!XdkZgZY!Wn! i]^h !hZXi^dc!i]Vi! ]Vh! V\gZZY! id!WZ!XdkZgZY!Wn!Vc!
VeegZci^XZh]^e! egd\gVb&h! hiVcYVgYh ! jedc! i]Z! ^hhjVcXZ! d[! i]Z! VeegdkVa!

XZgi^[^XViZ)! dg! i]Vi! ]Vh ! WZZc! e gZk^djhan! VeegdkZY ! [dg! Vc! VeegZci^XZh]^e!
egd\gVb!^c! i]Z!XgV[i! dg!igVYZ)! h]Vaa! Zbeadn!i]Z!cjbWZg!d[! VeegZci^XZh !dg!i]Z!
gVi ^d!d[!VeegZci^XZh!id! _djgcZnbZc!h i^ejaViZY!^c! i]Z!Veea^XVWaZ!VeegZci^XZh]^e!
hiVcYVgYh )!Wji ! ^c! cd! ZkZci! aZhh! i]Vc! i]Z!.*id*2! gVi^d!gZfj^gZY!Wn! hjWY^k^h^dc!

'\(+ !
!!'_(!Medc!egdeZg! h]dl^c\!Wn! V!XdcigVXidg!i]Vi !]Z!dg!h]Z!Zbeadnh!VeegZci^XZh!
^c! V! eVgi^XjaVg!XgV[i! dg!i gVYZ!^c!i]Z! hiViZ! dc!Vaa! d[! ]^h! dg! ]Zg! XdcigVXih! dc! Vc!

VccjVa ! VkZgV\Z!d[! cdi ! aZhh ! i]Vc!dcZ!]djg! d[! VeegZci^XZ!ldg̀ ! [dg! ZkZgn! [̂ kZ!
]djgh! d[! aVWdg! eZg[dgbZY! Wn! _djgcZnbZc)! i]Z! =^k^h^dc!d [! 9eegZci^XZh]^e!
KiVcYVgYh!bVn!\gVci ! V! XZgi ^[̂ XViZ! ZmZbei^c\! i]Z! XdcigVXidg! [gdb! i]Z! .*id*2!

]djgan!gVi ^d)!Vh!hZi![dgi]! ^c!i]^h !hZXi^dc![dg!i]Vi!XgV[i !dg!igVYZ+!
!!'`(!9c!VeegZci^XZh]^e !egd\gVb!]Vh !i]Z!Y^hXgZi^dc! id! \gVci! id!V!eVgi^X^eVi^c\!
XdcigVXidg!dg!XdcigVXidg!VhhdX̂ Vi^dc!V!XZgi ^[^XViZ)!l]^X]!h]Vaa!WZ!hjW_ZXi!id!i]Z!
VeegdkVa! d[! i]Z! 9Yb^c^h igVidg! d[!9eegZci^XZh]^e)! ZmZbei^c\! i]Z! XdcigVXidg!

[gdb!i]Z!.*id*2!gVi ^d!hZi![dgi]!^c! i]^h! hZXi^dc!l]Zc!^i ![^cYh!i]Vi! Vcn!dcZ!d[!i]Z!
[daadl^c\! XdcY^i ^dch!^h !bZi7!
!!'.(!McZbeadnbZci! [dg! i]Z!egZk^djh!i]gZZ*bdci]!eZg^dY! ^c!i]Z! VgZV! ZmXZZYh!

Vc!VkZgV\Z!d[!.2!eZgXZci +!
!!'/(!L]Z!cjbWZg!d[! VeegZci^XZh !^c! igV^c^c\!^c! i]Z! VgZV! ZmXZZYh!V!gVi^d! d[!. !id!
2+!
!!'0(!L]ZgZ! ^h! V! h]dl^c\! i]Vi! i]Z!VeegZci^XZVWaZ! XgV[i! dg! igVYZ! ^h! gZeaVX̂ c\!Vi!

aZVh i!dcZ*i]^gi ^Zi]!d[!^ih!_djgcZnbZc!VccjVaan!i]gdj\]!VeegZci^XZh]^e!igV^c^c\)!
Z^i]Zg!dc !V!hiViZl^YZ!WVh ^h!dg!dc!V!adXVa!WVh^h+!
!!'1(!9hh^\cbZci! d[! Vc! VeegZci^XZ! id! Vcn! ldg̀ ! eZg[dgbZY! jcYZg! V! ejWa^X!

ldg`h!XdcigVXi!ldj aY!XgZViZ!V!XdcY ^i^dc! i]Vi!ldjaY! _ZdeVgY^oZ!]^h! dg! ]Zg! a^[Z!
dg!i]Z! a^ [Z)!hV[Zin)!dg!e gdeZgin!d[! [Zaadl!ZbeadnZZh!dg! i]Z!ejW a^X!Vi! aVg\Z)! dg!
i]Z! heZX^[^X!iVh`! id!l]^X]! i]Z!VeegZci^XZ! ^h! id!WZ! Vhh^\cZY! ^h! d[!V!cVijgZ!i]Vi!
igV^c^c\!XVccdi!WZ!e gdk^YZY!Wn!V!_djgcZnbVc+ !

!!'a(! O]Zc! Vc ! ZmZbei^dc ! ^h! \gVciZY! ejghjVci ! id! hjWY^k^h^dc! '`(! id! Vc!
dg\Vc ^oVi^dc! i]Vi! gZegZhZcih! XdcigVXidgh! ^c! V! heZX^[^X! igVYZ! [gdb! i]Z!. *id*2!
gVi ^d! dc! V! adXVa! dg! hiViZl^YZ! WVh ^h)! i] Z! bZbWZg! XdcigVXidgh! l^a a! cdi! WZ!

gZfj^gZY! id! hjWb^i! ^cY^k^YjVa ! Veea^XVi ^dch! [dg! VeegdkVa! id! adXVa! _d^ci!
VeegZci^XZh]^e! Xdbb^iiZZh)! ^ [! i]Zn! VgZ! VagZVYn! XdkZgZY! Wn! i]Z! adXVa!
VeegZci^XZh]^e!hiVcYVgYh+!

!!'b(!9!XdcigVXidg!id!l]db!V!Xdc igVXi!^h! VlVgYZY)!l]d)!^c!eZg[dgb^c\! Vcn!d[!
i]Z! ldg`! jcYZg! i]Z! XdcigVXi)! Zbeadnh ! _djgcZnbZc! dg! VeegZci^XZh! ^c! Vcn!
VeegZci^XZVWaZ!XgV[i!dg!i gVYZ!h]Vaa!Xdcig^WjiZ!id!i]Z!<Va^[dgc^V!9eegZci^XZh]^e!
<djc X̂ a! i]Z! hVbZ! Vbdjci ! i]Vi! i]Z! Y^gZXidg! YZiZgb^cZh! ^h! i]Z! e gZkV̂ a^c\!

Vbdjci! d[! Vee gZci^XZh]^e! igV̂ c^c\! Xdcig^Wji^dch ! ^c! i]Z! VgZV! d[! i]Z! ejWa^X!
ldg`h!h^iZ+!!9!XdcigVXidg!bVn!iV`Z!Vh !V!XgZY^i ![dg!eVnbZcih!id!i]Z!XdjcX^a !Vcn!
Vbdjcih !eV^Y!Wn! i]Z! XdcigVXidg!id!Vc! VeegdkZY! VeegZci^XZh]^e!egd\gVb! i]Vi!

XVc! hjeean!VeegZci^XZh! id!i]Z!h ^iZ!d[!i]Z!ejWa^X!ldg̀ h !egd_ZXi+!L]Z! XdcigVXidg!
bVn!VYY! i]Z!Vbdjci! d[! i]Z!Xdcig^Wji ^dch! ^c!Xdbeji^c\!]^h! dg! ]Zg! W^Y! [dg!i]Z!
XdcigVXi+! ! 9i! i]Z! ZcY ! d[! ZVX]! [^hXVa! nZVg! i]Z! <Va^[dgc ^V! 9eegZci^XZh]^e!
<djc X̂ a! h]Vaa!bV`Z!\gVcih! id! ZVX]! VeegZci^XZh]^e!egd\gVb! ^c!egdedgi ^dc! id!

i]Z! cjbWZg! d[! ]djgh! d[! i gV̂ c^c\! egdk^YZY! Wn! i]Z! egd\gVb! [dg! l] ^X] ! i]Z!
egd\gVb! Y^Y! cdi! gZXẐ kZ! Xdci ĝ Wji^dch)! lẐ \]iZY! Wn! i]Z! gZ\jaVg! gViZ! d[!
Xdcig^Wji^dc! [dg! i]Z! e gd\gVb+! ! L]ZhZ! \gVcih ! h]Vaa! WZ! bVYZ! [gdb! [jcYh!

XdaaZXiZY! Wn! i]Z! <Va^[dgc^V! 9eegZci^XZh]^e! <djcX̂ a! Yjĝ c\! i]Z! [^hXVa ! nZVg!
ejghjVci! id! i]^h! hjWY^k^h^dc! [gdb! XdcigVXidgh! i]Vi! ZbeadnZY! gZ\^hiZgZY!
VeegZci^XZh! Wji ! Y^Y! cdi! Xdcig^WjiZ! id! Vc ! Vee gdkZY! VeegZci^XZh]^e !egd\gVb+!!

9aa!i]ZhZ![jcYh!gZXẐ kZY!Yj ĝ c\!i]Z![^hXVa!nZVg!h]Vaa!WZ!Y^hi ĝ WjiZY!Vh!\gVc ih+!

!!'c(!L]Z!WdYn!VlVgY^c\!i]Z!XdcigVXi!h]Vaa! XVjhZ!id!WZ!^chZgiZY!^c!i]Z!XdcigVXi!
hi ^ejaVi^dch ! id! Z[[ZXijViZ! i]^h! hZXi^dc+! ! L]Z! h i^ejaVi^dch ! h]Vaa! [^m! i]Z!
gZhedch^W^ a^in! d[! Xdbea^VcXZ! l^i]! i]^h! hZXi^dc! [dg! Vaa! VeegZci^XZVWaZ!

dXXjeVi^dch!l^i]!i]Z!eg^bZ!XdcigVXidg+!
!!'d(!L]^h ! hZXi ^dc! YdZh! cdi! Vee an! id! XdcigVXih! d[! \ZcZgVa! XdcigVXidgh! dg! id!
XdcigVXih !d[! heZX^Vain! XdcigVXidgh! cdi! W^YY^c\![dg!ldg`! i]gdj\]! V! \ZcZgVa! dg!
eg^bZ! XdcigVXidg!l]Zc! i]Z! XdcigVXih! d[!\ZcZgVa! XdcigVXidgh !dg!i]dhZ! heZX^Vain!

XdcigVXidgh!^ckdakZ!aZhh!i]Vc! i]^gin!i]djhVcY!YdaaVgh!'$0-)---(!dg!/-!ldg`^c\!
YVnh+!
!!'e(!9aa!YZX̂ h^dch!d[!Vc!Vee gZci^XZh] ^e!egd\gVb!jcYZg!i]^h !hZXi^dc !VgZ!hjW_ZXi!

id !KZXi^dc!0-5.+!
!
.444+3 +! ! Bi! h]Vaa ! WZ!jc aVl[ja! [dg! Vc! ZbeadnZg! dg! V! aVWdg! jc^dc! id! gZ[jhZ! id!
VXXZei!di]Zgl^hZ!fjVa^[^ZY !ZbeadnZZh! Vh! gZ\^hiZgZY!Vee gZci^XZh !dc!Vcn!ejWa^X!

ldg`h)! dc! i]Z! \gdjcY !d[! i]Z! gVXZ)! gZa ^\^djh ! XgZZY)! Xdadg)! cVi^dcVa! dg^\^c)!
VcXZhign)!hZm)!dg!V\Z)!ZmXZei!Vh!egdk^YZY! ^c!KZXi ^dc!0-44)!d[!hjX]!ZbeadnZZ+!
!

.444+4 +! ! 'V(!9! XdcigVXidg! dg! hjWXdcigVXidg! i]Vi ! `cdl^c\an! k^daViZh!KZXi^dc!

.444+2! h]Vaa! [dg[Z^i! Vh !V! X̂ k^ a! eZcVain! Vc!Vbdjci !cdi !ZmXZZY^c\!dcZ!]jcYgZY!
YdaaVgh! '$.--(! [dg! ZVX]! [jaa !XVaZcYVg!YVn!d [! cdcXdbea^VcXZ+! !L]Z! Vbdjci! d[!
i] ^h!eZcVa in!h]Vaa!WZ!WVhZY !dc!Xdch^YZgVi^dc !l]Zi]Zg!i]Z!k^daVi^dc!lVh! V!\ddY!

[V̂ i]! b^h iV`Z! YjZ! id! ^cVYkZgiZcXZ+! ! 9! XdcigVXidg! dg! hjWXdcigVXidg! i]Vi!
`cdl^c\an! Xdbb^ih! V! hZXdcY! dg! hjWhZfjZci! k^daVi^dc! d[! KZXi ^dc! .444+2!
l^i]^c! V! i]gZZ*nZVg! eZg^dY)! l]ZgZ! i]Z! cdcXdbea^VcXZ! gZhja ih! ^c!

VeegZci^XZh]^e! igV^c^c\!cdi! WZ^c\!egdk̂ YZY! Vh! gZfj^gZY !Wn! i]^h! X]VeiZg)! h]Vaa!
[dg[Z^i! Vh! V! X̂ k^ a! eZcVain! i]Z! hjb! d[! cdi! bdgZ! i]Vc! i]gZZ!]jcYgZY!YdaaVgh!
'$0--(! [dg! ZVX] ! [jaa ! XVaZcYVg! YVn! d[! cdcXdbea^VcXZ+! ! Gdil^i]hiVcY^c\!
KZXi^dc!.4/4 )! jedc! gZXẐ ei ! d[! V! YZiZgb^cVi^dc! i]Vi! V! X^k^a ! eZcVain! ]Vh! WZZc!

^bedhZY)! i]Z! VlVgY^c\!WdYn! h]Vaa!l^i]]daY! i]Z!Vbdjci ! d[! i]Z! X^k^a ! eZcVain!
[gdb!XdcigVXi!egd\gZhh!eVnbZcih!i]Zc!YjZ!dg!id!WZXdbZ!YjZ+!
!!'W(! '.(! Bc! i]Z! ZkZci! V! XdcigVXidg! dg! hjWXdcigVXidg! ^h! YZiZgb^cZY! Wn! i]Z!

9Yb^c^higVidg!d[!9eegZci^XZh]^e!id!]VkZ!`cdl^c\an!k^daViZY!Vcn!egdk^h^dc !d[!
KZXi^dc! .444+2) ! i]Z! 9Yb^c^higVidg! h]Vaa! YZcn! id! i]Z! XdcigVXidg! dg!
hjWXdcigVXidg)! Wdi]!^cY^k^YjVaan!VcY! ^c!i]Z!cVbZ!d[!i]Z!Wjh^cZhh!Zci^in!jcYZg!

l]^X]!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!^h !Yd^c\!Wjh^cZhh)!i]Z!g^\]i!id!W^Y!dc!dg!
gZXZ^kZ!Vcn!ejWa^X!ldg`h!XdcigVXi! [dg!V! eZg^dY!d[!je! id! dcZ!nZVg![dg! i]Z![^ghi!
k^daVi ^dc! VcY! [dg! V! eZg^dY!d[! je! id! i]gZZ!nZVgh! [dg! V! hZXdcY! dg! hjWhZfjZci!
k^daVi ^dc+!>VX]!eZg^dY!d[!YZWVgbZci!h]Vaa!gjc![gdb!i]Z!YViZ!i]Z!YZiZgb^cVi^dc!

d[!cdcXdbea^VcXZ!Wn!i]Z!9Yb^c^higVidg!d[!9eegZci^XZh]^e+!
!!'/(! 9c! V[[ZXiZY! XdcigVXidg! dg! hjWXdcigVXidg! bVn! dWiV^c! V! gZk̂ Zl! d[! i]Z!
YZWVgbZci! dg! X̂ k^a! eZcVain! Wn! igVchb^i i^c\! V!lg^iiZc! gZfjZhi !id!i]Z!d[[̂ XZ! d[!

i]Z!9Yb^c^higVidg!l^i]^c!0- !YVnh! V[iZg!hZgk^XZ!d[! i]Z!dgYZg!d[! YZWVgbZci! dg!
X^k^a !eZcVain+! ! B[!i]Z!9Yb^c^higVidg!gZXZ^kZh!cd!gZfjZhi ![dg!gZk^Zl!l^i]^c!0-!
YVnh!V[iZg! hZgk^XZ)!i]Z!dgYZg! d[! YZWVgbZci!dg! X̂ k^ a!eZcVain!h]Vaa !WZXdbZ! [̂ cVa!
[dg! i]Z!eZg^dY!Vji]dg^oZY+!

!!'0(! O^i]^c! /- ! YVnh! d[! i]Z! i ^bZan! gZXZ^ei! d[! V! gZfjZhi! [dg! ]ZVg^c\)! i]Z!
9Yb^c^higVidg!h]Va a!egdk^YZ!i]Z!XdcigVXidg!dg!hjWXdcigVXidg!i]Z!deedgijc^in!id!
gZk^Zl! Vcn! Zk^YZcXZ! i]Z! 9Yb^c^higVidg! bVn! d[[Zg! Vi ! i]Z! ]ZVĝ c\+! ! L]Z!

9Yb^c^higVidg!h]Vaa! Vahd!egdbeian!Y^hXadhZ! id! i]Z!XdcigVXidg!dg!hjWXdcigVXidg!
Vcn!cdceg^k^aZ\ZY!YdXjbZcih!dWiV^cZY!V[iZg!i]Z!/- *YVn!i^bZ!a ^b^i +!
!!'1(!O^i]^c!6-! YVnh!d[! i]Z! i^bZan! gZXZ^ei ! d[! i]Z! V! gZfjZhi! [dg! ]ZVg^c\)! V!
]ZVĝ c\! h]Va a! WZ! XdbbZcXZY !WZ[dgZ! Vc! ^beVgi^Va! ]ZVg^c\!d[[̂ XZg! YZh ^\cViZY!

Wn! i]Z!9Yb^c^higVidg! VcY!edhhZhh^c\! i]Z!fjVa ^[^XVi^dch!d[! Vc! VYb^c^higVi ^kZ!
aVl! _jY\Z! ejghjVci ! id! KZXi ^dc! ..2-/! d[! i]Z! @dkZgcbZci! <dYZ+! ! L]Z!
XdcigVXidg! dg! hjWXdcigVXidg! h]Vaa! ]VkZ! i]Z!Wj gYZc! d[! h]dl^c\! Xdbea^VcXZ!

l^i]!KZXi^dc!.444+2+!!L]Z!YZX^h^dc !id!YZWVg! h]Vaa! WZ! gZk^ZlZY!Wn! V! ]ZVg^c\!
d[[̂ XZg!dg!Xdjgi!dcan![dg!VWjhZ!d[!Y^hXgZi ^dc+!
!!'2(!O^i]^c!12!YVnh!d[!i]Z!XdcXajh^dc!d[!i]Z!]ZVg^c\)!i]Z!]ZVĝ c\!d[[^XZg!h]Vaa!

^h hjZ! V!lg^iiZc!YZX̂ h^dc!V[[̂ gb^c\)!bdY^[n^c\)!dg!Y^hb^hh^c\!i]Z!YZWVgbZci !dg!
X^k^a !eZcVain+! !L]Z!YZX̂ h^dc! h]Vaa! XdciV̂ c! V! cdi^XZ! d[! [^cY^c\h )![^cY^c\h)! VcY!
Vc! dgYZg+! ! L]^h! YZX^h^dc ! h]Vaa! WZ! YZZbZY! i]Z! [^cVa! YZX^h^dc! d[! i]Z!
9Yb^c^higVidg! VcY! h]Vaa ! WZ! hZgkZY ! dc! Vaa ! eVgi^Zh! VcY! i]Z! VlVgY^c\! WdYn!

ejghjVci!id!KZXi ^dc!.-.0!d[!i]Z!<dYZ!d[!<^k^a!IgdXZYjgZ!Wn![^ghi*XaVhh!bV^a!Vi!
i]Z!aVhi !`cdlc !VYYgZhh!d[!i]Z!eVgin!dc![̂ aZ!l^i]!i]Z!9Yb^c ^higVidg+ !!O^i]^c!.2!
YVnh! d[! ^h hjVcXZ! d[! i]Z! YZX̂ h ^dc)! i]Z! ]ZVg^c\! d[[^XZg! bVn! gZXdch^YZg! dg!

bdY^[n! i]Z!YZX^h^dc! id! XdggZXi! Vc! Zggdg)! ZmXZei ! i]Vi ! V! XaZĝ XVa! Zggdg!bVn!WZ!
XdggZXiZY!Vi!Vcn!i^bZ+!
!!'3(!9c! V[[ZXiZY! XdcigVXidg! dg! hjWXdcigVXidg!bVn!dWiV^c! gZk^Zl!d[! i]Z! [̂ cVa!
YZX̂ h^dc!d[!i]Z!9Yb^c^h igVidg!Wn! [̂ a^c\! V!eZi^ i^dc![dg!V!lg^i!d[!bVcYViZ!id! i]Z!

Veegdeĝ ViZ! hjeZg^dg! Xdjgi! ej ghjVci! id!KZXi ^dc!.-61+2!d[! i]Z!<dYZ! d[!<^k^a!
IgdXZYjgZ!l^i] ^c!12!YVnh! V[iZg! hZgk^XZ!d[! i]Z! [^cVa! YZX^h^dc! id! YZWVg! dg! id!
VhhZhh! V! X̂ k̂ a! eZcVain+! !B[!cd!eZi^i^dc ![dg!V!lg^i! d[!bVcYViZ! ^h! [̂ aZY!l^i] ^c!12!

YVnh! V[iZg!hZgk^XZ!d[!i]Z! [^cVa! YZX̂ h^dc)!i]Z!dgYZg! h]Vaa! WZXdbZ! [^cVa+! !B[!i]Z!
eZi^i ^dcZg!XaV^bh!i]Vi !i]Z![̂ cY ^c\h!VgZ!cdi!hjeedgiZY!Wn!i]Z!Zk^YZcXZ)!VWjhZ!d[!
Y^hXgZi^dc! ^h! ZhiVWa^h]ZY! ^[! i]Z! Xdjgi! YZiZgb^cZh! i]Vi! i]Z! [^cY^c\h! VgZ! cdi!

hjeedgiZY!Wn!hjWh iVci ^Va!Zk^YZcXZ!̂ c!a^\]i !d[!i]Z!Zci^gZ!gZXdgY+!
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!!'4(!L]Z! 9Yb^c^h igVidg!bVn! [^aZ! V! XZgi^ [̂ ZY! Xden!d[! V! [^cVa! dgYZg!l^i]! i]Z!
XaZg`!d[! i]Z! hjeZg^dg! Xdjgi! ^c! Vcn! Xdjcin! ^c!l] ^X] !i]Z! V[[ZXiZY !XdcigVXidg! dg!
hjWXdcigVXidg!]Vh!egdeZgin!dg!]Vh!dg!]VY!V!eaVXZ!d[!Wjh^cZhh+!

!!'X(! B[! V! hjWXdcigVXidg! ^h ! [djcY! id! ]VkZ!k^daViZY!KZXi^dc!.444+2 )! i]Z!eg^bZ!
XdcigVXidg!d[!i]Z!egd _ZXi! ^h!cd i!a^VWaZ! [dg!Vcn!eZcVai^Zh! jcYZg!hjWY^k^h^dc!'V()!
jcaZhh! i]Z!eg^bZ! XdcigVXidg! ]VY!`cdlaZY\Z!d[! i]Z! hjWXdcigVXidg&h! [V^aj gZ! id!
Xdbean!l^i]! i]Z!egdk^h^dch!d[!KZXi^dc!.444+2 !dg!jcaZhh! i]Z!eg^bZ! XdcigVXidg!

[V̂ ah!id!Xdbean!l^i]!Vcn!d[!i]Z![daadl^c\!gZfj^gZbZc ih7!
!!'.(!L]Z! XdcigVXi! ZmZXjiZY!WZilZZc! i]Z! Xdc igVXidg!VcY! i]Z! hjWXdc igVXidg! dg!
i]Z!eZg[dgbVcXZ!d[!ldg̀ ! dc!i]Z!ejWa^X!ldg`h!egd_ZXi!h]Vaa !^cXajYZ!V!Xden!d[!

i]Z!egdk^h^dch !d[!KZXi^dch!.44.)!.442)!.443)!.444+2)!.5.0)!VcY!.5.2+!
!!'/(! L]Z! XdcigVXidg! h]Vaa! Xdci^cjVaan! bdc^idg! V! hjWXdcigVXidg&h! j hZ! d[!
VeegZci^XZh!gZfj^gZY! id!WZ! ZbeadnZY!dc!i]Z!ejWa^X!ldg`h!egd_ZXi! ejghjVci !id!
hjWY^k^h^dc! 'Y(! d[! KZXi^dc! .444+2)! ^cXajY^c\)! Wji! cdi! a^b^iZY! id)! eZg^dY^X!

gZk^Zl!d[!i]Z!XZgi^[^ZY!eVngdaa!d [!i]Z!hjWXdcigVXidg+!
!!'0(!Medc !WZXdb^c\! VlVgZ!d[! V! [V̂ ajgZ! d[! i]Z! hjWXdcigVXidg! id! Zbeadn! i]Z!
gZfj^gZY!cjbWZg!d[! VeegZci^XZh)! i]Z! XdcigVXidg! h]Vaa! i V̀ Z! XdggZXi^kZ! VXi^dc)!

^cXajY^c\)!Wji !cdi !a^b^iZY! id)! gZiV^c^c\! [jcYh!YjZ! i]Z!hjWXdcigVXidg! [dg!ldg`!
eZg[dgbZY!dc!i]Z!ejWa^X!ldg`h!egd _ZXi!jci ^a!i]Z![V̂ ajgZ!^h! XdggZXiZY +!

!!'1(! Ig^dg! id! bV̀ ^c\! i]Z! [^cVa! eVnbZci! id! i]Z! hjWXdcigVXidg! [dg! ldg̀ !
eZg[dgbZY! dc! i]Z! ejWa^X! ldg̀ h ! egd_ZXi)! i]Z! XdcigVXidg! h]Vaa ! dWiV^c! Vc!
V[[^YVk^i ! h ^\cZY!jcYZg! eZcVain! d[! eZg_jgn! [gdb! i]Z! hjWXdc igVXidg! i]Vi ! i]Z!

hjWXdcigVXidg!]Vh!ZbeadnZY!i]Z!gZfj^gZY!cjbWZg!d[!VeegZci^XZh!dc!i]Z!ejWa^X!
ldg`h!egd_ZXi +!
!!'Y(!Bc!a ^Zj !d[!i]Z!eZcVain! egdk^YZY ![dg! ^c! hjWY^k^h^dc!'V(! dg! 'W()! i]Z!Y^gZXidg!
bVn![dg!V![^ghi*i^bZ!k^daVi^dc !VcY!l^i]! i]Z!XdcXjggZcXZ!d[! i]Z!VeegZci^XZh]^e!

egd\gVb)! dgYZg! i]Z! XdcigVXidg! dg! hjWXdcigVXidg! id! egdk^YZ! Vee gZci^XZ!
ZbeadnbZci!Zfj^kVaZci !id!i]Z!ldg̀ ! ]djgh !i]Vi!ldjaY !]VkZ!WZZc!egdk^YZY![dg!
VeegZci^XZh!Yjg^c\!i]Z!eZĝ dY!d[!cdcXdbea^VcXZ+!

!!'Z(!9cn![jcYh!l^i]]ZaY!Wn! i]Z!VlVgY^c\!WdYn!ejghjVci! id! i]^h! hZXi^dc!h]Vaa!
WZ!YZedh^iZY! ^c!i]Z!@ZcZgVa!?jcY!^[! i]Z!VlVgY^c\!WdYn!^h !V!hiViZ!Zci^in) !dg!^c!
i]Z! Zfj^kVaZci! [jcY!d[! Vc! VlVgY^c\!WdYn! ^[! i]Z! VlVgY^c\!WdYn! ^h! Vc! Zci^in!
di]Zg!i]Vc!i]Z!hiViZ+ !

!!'[(!L]Z! ^c iZgegZiVi^dc! VcY! Zc[dgXZbZci! d[!KZXi^dc!.444+2! VcY ! i]^h! hZXi^dc!
h]Vaa! WZ! ^c! VXXdgYVcXZ! l^i]! i]Z! gjaZh! VcY! egdXZYjgZh ! d[! i]Z! <Va^[dgc ^V!
9eegZci^XZh]^e!<djcX^a+!
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=^k^h^dc!d[!9eegZci^XZh]^e!KiVcYVgYh!
!
9IIJ>GLB<>K!HG!IMEB<!OHJDK!
!
.0))%-1!+'!-&,0(-&)&*/.!

!
<dbea^VcXZ!l^i]!<Va^[dgc^V!EVWdg!<dYZ!KZXi^dc!.444+2!gZfj^gZh!Vaa!ejWa^X!ldg h̀!XdcigVXidgh!VcY!hjWXdcigVXidgh!
id7!
!

(! KjWb^i!XdcigVXi!VlVgY!^c[dgbVi^dc!id!i]Z!Veea^XVWaZ!_d^ci!VeegZci^XZh]^e!Xdbb^iiZZ)!^cXajY^c\!Vc!Zhi^bViZ!
d[!i]Z!_djgcZnbVc!]djgh!id!WZ!eZg[dgbZY!jcYZg!i]Z!XdcigVXi)!i]Z!cjbWZg!d[!VeegZci^XZh!id!WZ!ZbeadnZY)!VcY!
i]Z!Veegdm^bViZ!YViZh!i]Z!VeegZci^XZh!l^aa!WZ!ZbeadnZY+!
!
L]Z!XdcigVXi!VlVgY!^c[dgbVi^dc! h]Vaa!WZ!^c!lg^i^c\)!VcY!h]Vaa!WZ!egdk^YZY!id!i]Z!Veea^XVWaZ!VeegZci^XZh]^e!
Xdbb^iiZZ!l^i]^c!.-!YVnh!d[!i]Z!YViZ!d[!i]Z!V\gZZbZci!dg!XdcigVXi!VlVgY)!Wji!^c!cd!ZkZci!aViZg!i]Vc!i]Z![^ghi!
YVn!^c!l]^X]!i]Z!XdcigVXidg!]Vh!ldg`Zgh!ZbeadnZY!jedc!i]Z!ejWa^X!ldg`+! !'<Va^[dgc^V!<dYZ!d[!JZ\jaVi^dch)!
L^iaZ!5)!KZXi^dc!/0-+(!

!

(! >beadn!VeegZci^XZh!dc!i]Z!ejWa^X!ldg`!^c!V!gVi^d!id!_djgcZnbZc!d[!cd!aZhh!i]Vc!dcZ!]djg!d[!VeegZci^XZ!ldg`!
[dg!ZkZgn![^kZ!]djgh!d[!aVWdg!eZg[dgbZY!Wn!V!_djgcZnbVc+!

!

(! <dcig^WjiZ! id! i]Z! igV^c^c\! [jcY! ^c! i]Z! Vbdjci! ^YZci^[^ZY! ^c! i]Z! IgZkV^a^c\! OV\Z! JViZ! ejWa^XVi^dc! [dg!
_djgcZnbZc!VcY!VeegZci^XZh+! !<dcigVXidgh!l]d!X]ddhZ!cdi!id!Xdcig^WjiZ!id!i]Z!adXVa!igV^c^c\!igjhi![jcY!bjhi!
bV`Z! i]Z^g! Xdcig^Wji^dch! id! i]Z!<Va^[dgc^V! 9eegZci^XZh]^e! <djcX^a)! I+H+! ;dm! 1/-3-0)!KVc! ?gVcX^hXd)!<9!!
61.1/+! ! LgV^c^c\! Xdcig^Wji^dch! id! i]Z! <djcX^a! VgZ! YjZ! VcY! eVnVWaZ! dc! i]Z! .2

i]
! d[! i]Z! bdci]! [dg! ldg`!

eZg[dgbZY!Yjg^c\!i]Z!egZXZY^c\!bdci]+!
!

LgV^c^c\! Xdcig^Wji^dch! id! i]Z! <djcX^a! h]Vaa! WZ! eV^Y! Wn! X]ZX !̀ VcY! h]Vaa! WZ! VXXdbeVc^ZY! Wn! V! XdbeaZiZY!
<9</![dgb)!LgV^c^c\! ?jcY! <dcig^Wji^dch)! dg!i]Z! [daadl^c\!^c[dgbVi^dc! '<Va^[dgc^V!<dYZ! d[!JZ\jaVi^dch)!
L^iaZ!5)!KZXi^dc!/0-+/!X(7!

!
.+! GVbZ)!VYYgZhh!VcY!iZaZe]dcZ!cjbWZg!d[!i]Z!XdcigVXidg!bV`^c\!i]Z!Xdcig^Wji^dc+!
/+! <dcigVXidgph!a^XZchZ!cjbWZg+!
0+! GVbZ!VcY!VYYgZhh!d[!i]Z!ejWa^X!V\ZcXn!i]Vi!VlVgYZY!i]Z!XdcigVXi+!
1+! CdWh^iZ!adXVi^dc)!^cXajŶ c\!i]Z!Xdjcin!l]ZgZ!i]Z!ldg`!lVh!eZg[dgbZY+!
2+! <dcigVXi!dg!egd_ZXi!cjbWZg!
3+! L^bZ!eZg^dY!XdkZgZY!Wn!i]Z!ZcXadhZY!Xdcig^Wji^dch+!
4+! <dcig^Wji^dc!gViZ!VcY!idiVa!]djgh!ldg`ZY!Wn!i]Z!VeegZci^XVWaZ!dXXjeVi^dc'h(+!

!
(! IVn!i]Z!VeegZci^XZ!gViZ!dc!ejWa^X!ldg`h!egd_ZXih!dcan!id!i]dhZ!VeegZci^XZh!l]d!VgZ!gZ\^hiZgZY)!Vh!YZ[^cZY!^c!

EVWdg!<dYZ!KZXi^dc!0-447!
!
NZX,!1.55,! !O]Z! iZgb!qVeegZci^XZr!Vh!jhZY!^c! i]^h!X]VeiZg!bZVch!V!eZghdc!Vi! aZVhi! /4!nZVgh!d[!V\Z!
l]d!]Vh!ZciZgZY!^cid!V!lg îiZc!V\gZZbZci*!^c!i]^h!X]VeiZg!XVaaZY!Vc!qVeegZci^XZ!V\gZZbZci*r!l^i]!Vc!
ZbeadnZg! dg! egd\gVb!hedchdg,! !O]Z!iZgb! d[!VeegZci^XZh]^e![dg!ZVX]!VeegZci^XZVWaZ!dXXjeVi^dc!h]Vaa!
WZ!VeegdkZY!Wn!i]Z! X]^Z[*! VcY! ^c! cd! XVhZ! h]Vaa! egdk^YZ![dg! cd! aZhh! i]Vc!0*...!]djgh!dg! gZVhdcVWan!
Xdci^cjdjh!ZbeadnbZci![dg!hjX]!eZghdc![dg!]^h!dg!]Zg!eVgi^X^eVi^dc!^c!Vc!VeegdkZY!egd\gVb!d[!igV^c^c\!
i]gdj\]!ZbeadnbZci!VcY!i]gdj\]!ZYjXVi^dc!^c!gZaViZY!VcY!hjeeaZbZciVa!hjW_ZXih,!
!
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2WK]UMV\!<IUM! 4ZMY]MVK !̀
A]JUQ\\IT!!
2]M!2I\M!

<W\M[.!

91>!1PMKSTQ[\! /+i^bZ!
hjWb^iiVa!

<i!egZ+
XdchigjXî dc-G>K!
bZZî c\!

Hjhi!WZ!hjWb^iiZY!Wn!Vaa!a^hiZY!XdcigVXidgh!VcY!hjWXdcigVXidgh!

4WZU!2/A&*,)!
KjWa^X!Rdg`h!>dcigVXi!
<lVgY!Dc[d!

4WZU!2/A&*,+!
'gZXdbbZcYZY(!

/+i^bZ!
hjWb^iiVa!

Kg^dg!id!hiVgi!d[!
ldg`!

<!Xden!HPNO!WZ![dglVgYZY!id!i]Z!GVWdg!>dbea^VcXZ!J[[^XZg!

+!,+1%')($!G<8!9BE@!GB!KE8DH8FG!9BE!7=FC4G6<!B9!4A!4CCE8AG=68L!=F!ABG!4!
E8DH=E87!FH5@=GG4?*!<BJ8I8E$!@4>=A;!4!E8DH8FG!9BE!G<8!7=FC4G6<!B9!4A!

4CCE8AG=68!.1!0-/3.0-,!"I8E54?!BE!JE=GG8A#&!2<8E89BE8$!G<8!FH5@=GG4?!
B9!4!,+1%')(!=F!E86B@@8A787$!F=A68!=G!F8EI8F!4F!CEBB9!G<8!E8DH8FG!
J4F!@478&!!

4ZQVOM!0MVMNQ\!
A\I\MUMV\!

/+i^bZ!
hjWb^iiVa*!
i]Zc!Vh!
WZcZ[^i!
Vbdjcih!
X]Vc\Z!

NjWb^iiZY!l^i]!/
hi
!

>KM*!i]Zc!Vh!
Xdcig^Wji^dc!
Vbdjci!X]Vc\Zh!

Dc!i]Z!ZkZci![g^c\Z!WZcZ[̂ ih!VgZ!eV^Y!q^c!XVh]r!id!ldg`Zgh*!XdcigVXidg!
h]djaY!^cY^XViZ!q[g^c\Z!WZcZ[^ih!eV^Y!̂ c!XVh]r!VXgdhh!i]^h![dgb,!
!
IdiZ8!OgV^c^c\!Xdcig^Wji^dch!h]djaY!WZ!eV^Y!id!i]Z!><>!dg!Vc!VeegdkZY!
VeegZci^XZh]^e!igV^c^c\!egd\gVb9!cdi!id!i]Z!ZbeadnZZ,!

A\I\MUMV\!WN!
1WUXTQIVKM!!
!
1MZ\QNQML!>I`ZWTT!
@MXWZ\!$1>@%!!
!
A\I\MUMV\!WN!<WV&
>MZNWZUIVKM!

RZZ`an!
R^i]^c!/.!YVnh!d[!
ZcY!d[!eVngdaa!
eZg^dY!

>KMh!id!WZ!hjWb^iiZY!id!i]Z!GVWdg!>dbea^VcXZ!J[[^XZg!l^i]^c!/.!YVnh!
[gdb!i]Z!ZcY!d[!i]Z!eVngdaa!eZg^dY,!<aa!YdXjbZcih!bdY^[n^c\!i]Z!eVngdaah!
bjhi!VXXdbeVcn!i]Z!>KM9!i]ZhZ!^cXajYZ!Wji!VgZ!cdi!a^b^iZY!id8!
VeegdkZY!qbV`Z+je!YVnh*r!qheZX^Va+h]^[ih*r!qVaiZgcVi^kZ!ldg`!hX]ZYjaZh,r!!
!
<aa!^cVXîkZ!ldg`lZZ`h!'V[iZg!i]Z!hjWb^hh^dc!d[!i]Z!/

hi
!>KM(!h]djaY!WZ!

gZedgiZY!dc!V!qNiViZbZci!d[!Idc+KZg[dgbVcXZr!

!
=_VMZ&=XMZI\WZ[!
A\I\MUMV\!WN!
1WUXTQIVKM!!
!!
=_VMZ&=XMZI\WZ!1>@!!

RZZ`an!

'D[!Veea^XVWaZ(!
R^i]^c!/.!YVnh!d[!
ZcY!d[!eVngdaa!
eZg^dY!!

D[!Veea^XVWaZ*!Vaa!JlcZg+JeZgVidgh!VgZ!id!WZ!gZedgiZY!dc!i]ZhZ![dgbh,!
AdglVgY![dgbh!id!i]Z!GVWdg!>dbea^VcXZ!J[[^XZg!lZZ`an,!

!
3UXTW`MZa[!;WV\PT !̀
@MXWZ\!\W!BZ][\MM[!
!
1WX !̀WN!\PM!
KWV\ZQJ]\QWV!KPMKS!

Hdci]an!
R^i]^c!/3!YVnh!d[!
ZcY!d[!gZedgi^c\!
bdci]!

NjWb^i!bdci]an!gZedgih!hZci!id!i]Z!igjhi-eaVc!Vadc\!l^i]!V!Xden!d[!i]Z!
Xdcig^Wjî dc!X]ZX`*!id!i]Z!GVWdg!>dbea^VcXZ!J[[̂ XZg,!

4WZU!1/1&+!!

OgV^c^c\!AjcYh!
>dcig^Wji^dch!

1WX !̀WN!\PM!
KWV\ZQJ]\QWV!KPMKS!

Hdci]an!!

=n!i]Z!/3
i]
!d[!ZVX]!

bdci]*![dg!ldg`!
eZg[dgbZY!^c!i]Z!
egZXZY^c\!bdci]!

<!Xden!HPNO!WZ![dglVgYZY!id!i]Z!GVWdg!>dbea^VcXZ!J[[^XZg!

Hdci]an!hjWb^iiVa!h]djaY!gZ[aZXi!i]Z!VXXjgViZ!bdci]an!bVc+]djgh!
eZg[dgbZY!Yjg^c\!i]Z!egZk̂ djh!bdci],!!O]Z!><>+0![dgb!bjhi!WZ!
VXXdbeVc^ZY!l^i]!V!Xden!d[!i]Z!Xdcig^Wji^dc!X]ZX̀ ,!!

9Q[\!WN!A]J&BQMZ!
A]JKWV\ZIK\WZ[!

/+i^bZ!
hjWb^iiVa*!
i]Zc!Vh!hjWh!
VgZ!Wgdj\]i!
dc!

Kg^dg!id!hiVgi!d[!
ldg`!

Hjhi!WZ!hjWb^iiZY!Wn!Vaa!XdcigVXidgh,!!DcY^XViZ!l]^X]!hjWXdcigVXidgh!i]Z!
XdcigVXidg!^ciZcYh!id!jî a^oZ!^c!ZmZXji^dc!d[!^ih!egd_ZXi!ldg`!

>]JTQK!EWZS[!/NNQLI Q̂\!
/+i^bZ!
hjWb^iiVa!

<i!XdcXajh^dc!d[!
ldg`!

Od!WZ!hjWb^iiZY!id!i]Z!GVWdg!>dbea^VcXZ!J[[^XZg!Wn!i]Z!eg^bZ!VcY!
ZVX]!hjW!Vi!i]Z!XdcXajh^dc!d[!i]Z!ldg`!VcY!eg^dg!id!gZaZVhZ!d[!gZiZci^dc,!
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!
>23AD!4A?B>;2@46!BDA8D2?!
FSP!EYVT]!8\Y_Z!

/01!Gdgi]!>a!Fda^cd!9kZcjZ)!Kj^iZ!/-/!
IVhVYZcV)!<9!!6..-.!
I]dcZ7!!'3/3(!352*3656!
?Vm7!!'3/3(!352*3652!

!
! !!!!!!!!!!!!!!!!!!!
!

!
4964=>;EF!A7!>23AD!>2I!D6CG;D6?6@FE!
7AD!D6H;6I!2F!<A3!EF2DF!?66F;@8E!

'Bc!VXXdgYVcXZ!l^i]!<<J!KZXi^dc!.310-(!
!
/96!7656C2=!2?5!DE2E6!=23@C!=2G!C6BF;C6>6?ED!2AA=;423=6!E@!E96!4@?EC24E!2C6!4@>A@D65!@7"!3FE!?@E!=;>;E65!E@"!E96!7@==@G;?8$!

!
>4B!4SPNUVT] !̂

!

4YX^\LN^Y\e]!!
;XT^TLV]!

.+! IVnbZci!d[!IgZkV^a^c\!OV\Z!JViZh!
L]Z!VlVgY!d[!V!ejWa^X!ldg`h!XdcigVXi!gZfj^gZh!i]Vi!Vaa!ldg`Zgh!ZbeadnZY!dc!i]Z!egd_ZXi!WZ!eV^Y!cdi!aZhh!

i]Vc!i]Z!heZX^[^ZY!\ZcZgVa!egZkV^a^c\!lV\Z!gViZh!Wn!i]Z!XdcigVXidg!VcY!̂ ih!hjWXdcigVXidgh!eZg!EVWdg!<dYZ!
KZXi^dc!.44-+!
!

L]Z!XdcigVXidg! ^h! gZhedch^WaZ! [dg!dWiV^c^c\!VcY!Xdbean^c\!l^i]!Vaa! Veea^XVWaZ!\ZcZgVa!egZkV^â c\!lV\Z!
gViZh! [dg! igVYZh! ldg`Zgh! VcY! Vcn! gViZ! X]Vc\Zh! l]^X]! bVn! dXXjg! Yjĝ c\! i]Z! iZgb! d[! i]Z! XdcigVXi+!!
IgZkV^a^c\!lV\Z!gViZh!VcY!gViZ!X]Vc\Zh!VgZ!id!WZ!edhiZY!Vi!i]Z!_dW!h^iZ![dg!ldg̀ Zgh!id!k^Zl!dg!WZ!egdk^YZY!

id!ldg̀ Zgh!jedc!gZfjZhi+!!;n!h^\c^c\!i]Z!E<I!<]ZX à^hi)!Vaa!XdcigVXidgh!VcY!hjWXdcigVXidgh!VgZ!VhhZci^c\!
id!dWiV^c^c\!i]Z!XdggZXi!egZkV^a^c\!lV\Z!gViZh+!!

!

/+! 9eegZci^XZh!
Bi! ^h! i]Z! Yjin! d[! i]Z!XdcigVXidg!VcY! hjWXdcigVXidgh! id!Zbeadn! gZ\^hiZgZY! VeegZci^XZh! dc!ejWa^X! ldg̀ h!

egd_ZXih!eZg!EVWdg!<dYZ!KZXi^dc!.444+28!

!

0+! IZcVai^Zh!
IZcVai^Zh)!^cXajY^c\! [dg[Z^ijgZh!VcY!YZWVgbZci)!h]Vaa!WZ!^bedhZY! [dg!XdcigVXidg,hjWXdcigVXidg! [V^ajgZ!id!

eVn!egZkV^a^c\!lV\Zh)! [V^ajgZ! id!bV^ciV^c!VcY! hjWb^i! VXXjgViZ! XZgi^[̂ ZY! eVngdaa! gZXdgYh!jedc! gZfjZhi)!
[V^ajgZ!id!Zbeadn!VeegZcî XZh)!VcY![V̂ ajgZ!id!eVn!ZbeadnZZh![dg!Vaa!]djgh!ldg`ZY!Vi!i]Z!XdggZXi!egZkV^a^c\!
lV\Z!gViZ)!^c!VXXdgYVcXZ!l^i]!EVWdg!<dYZ!KZXi^dch!.442)!.443)!.444+4)!VcY!.5.0+!

!

1+! <Zgi^[^ZY!IVngdaa!JZXdgYh!
IZg! EVWdg! <dYZ! KZXi^dc! .443)! XdcigVXidgh! VcY! hjWXdcigVXidgh!VgZ! gZfj^gZY! id! `ZZe! VXXjgViZ! eVngdaa!
gZXdgYh! l]^X]! gZ[aZXi! i]Z! cVbZ)! VYYgZhh)! hdX^Va! hZXjg^in! cjbWZg)! VcY! ldg !̀ XaVhh^[̂ XVi^dc! d[! ZVX]!

ZbeadnZZ8!i]Z!higV̂ \]i!i^bZ!VcY!dkZgi^bZ!]djgh!ldg`ZY!ZVX]!YVn!VcY!ZVX]!lZZ 8̀!i]Z![g^c\Z!WZcZ[̂ ih8!VcY!
i]Z!VXijVa!eZg!Y^Zb!lV\Zh!eV̂ Y! id!ZVX]! _djgcZneZghdc)! VeegZci^XZ)!ldg`Zg)!dg!di]Zg!ZbeadnZZ!]^gZY! ^c!
XdccZXi^dc! l^i]!V!ejWa^X!ldg`h! egd_ZXi+! ! Bc!Vc!Z[[dgi! id!egdkZ! i]Vi!eZg!Y^Zb!lV\Zh!lZgZ!eV^Y! id! i]Z!

ldg`Zgh!dc!WZ]Va[!d[!i]Z!XdcigVXidg)!Wn!h^\c^c\!i]Z!E<I!<]ZX̀ a^hi!i]Z!XdcigVXidg!^h! VhhZci^c\!id!i]Z! [VXi!
i]Vi! ^i!l^aa!egdk^YZ!LK@!l^i]!Xde^Zh!d[!WVc !̀XZgi^[^ZY!XVcXZaaZY!X]ZX`h!bV`Z!id!ldg`Zgh)! i]Z!<Va^[dgc^V!
9eegZci^XZh]^e!<djcX^a)! VcY,dg!Mc^dc! dg!di]Zg! igjhi! [jcYh)! Vh! gZfj^gZY!Wn! i]Z!<Va^[dgc^V!EVWdg!<dYZ!

u.443'V('/('W()!VcY!i]Z!<Va^[dgc^V!=ZeVgibZci!d[! BcYjhiĝ Va!JZaVi^dch!'<]VeiZg!5)!KjWX]VeiZg!0)!9gi^XaZ!
.)!u.3---(+!
!

>beadnZZ!eVngdaa!gZXdgYh!h]Vaa!WZ!XZgi^[̂ ZY!VcY! h]Vaa!WZ!bVYZ!VkV^aVWaZ! [dg! ^cheZXi^dc!Vi! Vaa! gZVhdcVWaZ!
]djgh!Vi!i]Z!eĝ cX^eVa!d[[^XZ!d[!i]Z!XdcigVXidg,hjWXdcigVXidg)!dg!h]Vaa!WZ![jgc^h]ZY!id!Vcn!ZbeadnZZ)!dg! id!
]^h!dg!]Zg!Vji]dg^oZY!gZegZhZciVi^kZ)!dc!gZfjZhi+!

!
<dcigVXidgh!VcY!hjWXdcigVXidgh!h]Vaa!bV̂ ciV̂ c!i]Z^g!XZgi^[̂ ZY!eVngdaah!dc!V!lZZ`an!WVh^h! VcY!h]Vaa!hjWb^i!

hV^Y!eVngdaah!id!LK@!^c!V!i^bZan!bVccZg)!VcY!Vi!aZVhi!dc!V!bdci]an!WVh^h+!!Bc!i]Z!ZkZci!i]Vi!i]ZgZ!]Vh!WZZc!
cd!ldg !̀eZg[dgbZY!Yjg^c\!V!\^kZc!lZZ )̀!i]Z!<Zgi^[^ZY!IVngdaa!JZXdgY!h]Vaa!WZ!VccdiViZY!qGd!Odg̀ r![dg!
i]Vi!lZZ`+!

!
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2+! GdcŶ hXg^b^cVi^dc!^c!>beadnbZci!
Igd]^W^i^dch!V\V^chi!ZbeadnbZci!Y^hXg^b^cVi^dc!VgZ!XdciV̂ cZY!^c!EVWdg!<dYZ!KZXi^dch!.402!VcY!.444+38!
i]Z!@dkZgcbZci!<dYZ8! i]Z!IjWa^X! <dcigVXih!<dYZ8! VcY! L^iaZ!NBB! d[! i]Z!<^k^a!J^\]ih!9Xi!d[!.631)! Vh!

VbZcYZY+!!9aa!XdcigVXidgh!VcY!hjWXdcigVXidgh!VgZ!gZfj^gZY!id!^beaZbZci!ZfjVa!ZbeadnbZci!deedgijc^i^Zh!
Vh!YZa^cZViZY!WZadl7!
V+! >fjVa!>beadnbZci!IdhiZg!

L]Z! ZfjVa! ZbeadnbZci! edhiZg! h]Vaa!WZ! edhiZY! Vi! i]Z! _dW! h^iZ! ^c! V! Xdche^Xjdjh! eaVXZ! k^h^WaZ! id!
ZbeadnZZh!VcY!ZbeadnbZci!Veea^XVcih![dg!i]Z!YjgVi^dc!d[!i]Z!egd_ZXi+!

!

3+! D^X`WVX h̀!Igd]̂ W^iZY!
IZg! EVWdg! <dYZ! KZXi^dc! .445)! XdcigVXidgh!VcY! hjWXdcigVXidgh!VgZ!egd]^W^iZY! [gdb! VXXZei^c\)! iV ^̀c\!
lV\Zh!^aaZ\Vaan)!dg!ZmigVXi^c\!q̀ ^X̀ WVX`hr![gdb!ZbeadnZZ!lV\Zh+!

!

4+! 9XXZeiVcXZ!d[!?ZZh!Igd]^W^iZY!

<dcigVXidgh!VcY! hjWXdcigVXidgh!VgZ!egd]^W^iZY! [gdb!ZmVXi^c\!Vcn! ineZ!d[![ZZ![dg!gZ\^hiZg^c\! ^cY^k^YjVah!
[dg!ejWa^X!ldg !̀'EVWdg!<dYZ!KZXi^dc!.446()!dg![dg! [̂ aa^c\!ldg !̀dgYZgh!dc!ejWa^X!ldg`h!XdcigVXih! 'EVWdg!
<dYZ!KZXi^dc!.45-(8!

!

5+! E^hi^c\!d[!KjWXdcigVXidgh!
<dcigVXidgh!VgZ! gZfj^gZY! id!a^hi!Vaa!hjWXdcigVXidgh!]^gZY!id!eZg[dgb!ldg !̀dc!V!ejWa^X!ldg`h!egd_ZXi!l]Zc!
i]Vi!ldg !̀ ^h!Zfj^kVaZci! id!bdgZ! i]Vc!dcZ*]Va[!d[!dcZ!eZgXZci!d[! i]Z!idiVa!Z[[dgi! 'IjWa^X!<dcigVXih!<dYZ!

KZXi^dc!1.-1!(!LK@!l^aa!gZfjZhi!hjW*XdcigVXidg!a^hi^c\h![dg!Vaa!egd_ZXi!XdcigVXidgh!gZedgiZY!dc!i]Z!egd_ZXi+!

!

6+! IgdeZg!E^XZch^c\!
<dcigVXidgh! VcY! hjWXdcigVXidgh! VgZ! gZfj^gZY! id! WZ! egdeZgan! a^XZchZY+! ! IZcVai^Zh! l^aa! WZ! ^bedhZY! [dg!
Zbeadn^c\! ldg̀ Zgh! l]^aZ!jca^XZchZY! 'EVWdg! <dYZ! KZXi^dc! .-/.! VcY!;jh^cZhh! VcY! Igd[Zhh^dch! <dYZ!

KZXi^dc!4---!Zi!hZf+!jcYZg!<Va^[dgc^V!<dcigVXidgh!E^XZchZ!EVl(+!

!

.-+!Mc[V^g!<dbeZi^i^dc!Igd]̂ W^iZY!
<dcigVXidgh! VcY! hjWXdcigVXidgh! VgZ! egd]^W^iZY! [gdb! Zc\V\^c\! ^c! jc[V^g! XdbeZi^i^dc! ';jh^cZhh! VcY!

Igd[Zhh^dch!<dYZ!KZXi^dch!.4/--*.4/-5(+!

!

..+! Odg`Zghp!<dbeZchVi^dc!BchjgVcXZ!

9aa!XdcigVXidgh!VcY!hjWXdcigVXidgh!VgZ!gZfj^gZY!id!WZ!^chjgZY!V\V̂ chi!a^VW^a^in![dg!ldg`Zghp!XdbeZchVi^dc)!
dg!id!jcYZgiV`Z!hZa[*^chjgVcXZ!^c!VXXdgYVcXZ!l^i]!i]Z!egdk^h^dch!d[!EVWdg!<dYZ!u04--!'E<u.53.(+!

!

./+!HKA9!
<dcigVXidgh! VcY! hjWXdcigVXidgh! VgZ! gZfj^gZY! id! Xdbean! l^i]! i]Z! HXXjeVi^dcVa)! KV[Zin! VcY!
AZVai]!aVlh!VcY!gZ\jaVi^dch!Veea^XVWaZ!id!i]Z!eVgi^XjaVg!ejWa^X!ldg`h!egd_ZXi+!
Bc!VXXdgYVcXZ!l^i]! [ZYZgVa! VcY! hiViZ! aVlh!VcY!XdcigVXi!YdXjbZcih)! i]Z!jcYZgh^\cZY!XdcigVXidg!]ZgẐ c!
XZgi^[^Zh!i]Vi!^i!l^aa!Xdbean!l^i]!i]Z![dgZ\d^c\!aVWdg!aVl!gZfj ĝZbZcih8!VcY![jaan!jcYZghiVcYh!i]Vi![V^ajgZ!
id!Xdbean!l^i]!i]ZhZ!gZfj^gZbZcih!l^aa!hjW_ZXi!^i!id!i]Z!eZcVai^Zh!X^iZY!]ZgẐ c+!

!

.0+!!A^g^c\!McYdXjbZciZY!Odg`Zgh!
<dcigVXidgh! VcY! hjWXdcigVXidgh!VgZ! gZfj^gZY! id! hZXjgZ!egdd[! d[! Za^\^W^a^in,X^i^oZch]^e! [gdb! Vaa! egd_ZXi!
ldg`Zgh!YjZ!id!i]Z![ZYZgVa!egd]^W^i^dc!V\V̂ chi!]^g ĉ\!jcYdXjbZciZY!ldg`Zgh+!!

!

.1+!BiZb^oZY!OV\Z!KiViZbZcih!id!>beadnZZh!
<dcigVXidgh! VcY! hjWXdcigVXidgh!VgZ! gZfj^gZY! id!egdk^YZ! ^iZb^oZY! lV\Z! hiViZbZcih! id! i]Z^g! ZbeadnZZh!
jcYZg!EVWdg!<dYZ!KZXî dc!//3+!!

!

.2+!IjWa^X!Odg`h!9[[^YVk^i!
Ig^dg!id!i]Z!gZaZVhZ!d[!i]Z![^cVa!eVnbZci!id!i]Z!hjWXdcigVXidgh)!i]Z!eg^bZ!<dcigVXidg!h]Vaa!dWiV^c!V!IjWa^X!
Odg̀ h!9[[̂ YVk^i!'h^\cZY!jcYZg!eZcVain!d[!eZg_jgn(![gdb!i]Z!hjWXdcigVXidg!hiVi^c\!i]Vi!i]Z!hjWXdcigVXidg!
eV̂ Y!i]Z!heZX^[^ZY!egZkV̂ a^c\!lV\Z!gViZh!id!̂ ih!ldg`Zgh!'<E<!u.442+2!'W(!'1((+!

!

'7DF<8<53F<BA$!
;!LNUXYaVPORP!^SL !̂;!SL`P!MPPX!TXQY\WPO!LXO!L\P!LaL\P!YQ!^SP!QY\PRYTXR!\P[_T\PWPX^]!LXO!^SL !̂;!LW!L_^SY\TdPO!^Y!WLUP!
LXO!]TRX!^ST]!NP\ T̂QTNL^TYX&!

'BAFD35FBD!0<9A3FGD7$!! (3F7$! !

+34BD!'B@C?<3A57!-88<57DKE!0<9A3FGD7$!! ! ! ! (3F7$!! !

%I3D6<A9!&B6J$!! ! ! ! ! ! ! !! !

.DB=75F!,3@7!BD!,G@47D$!! !
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EF2F6?6@F!A7!4A?B>;2@46!
!

=ViZ7UUUUUUUUUUU!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

B)!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! ! ! ! ! !Yd!]ZgZWn!XZgi^[n!jcYZg!eZcVain!d[!eZg_jgn7!
! 'GVbZ!d[!h^\cVidgn!eVgin(! ! 'L^iaZ(!

'.(! L]Vi!Vaa!i]Z!^c[dgbVi^dc!̂ c!i]^h!gZedgi!̂ h!igjZ!VcY!XdggZXi8!

'/(! L]Vi!B!eVn!dg!hjeZgk^hZ!i]Z!eVnbZci!d[!i]Z!eZghdch!gZedgiZY!Vh!ZbeadnZY!Wn!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! ! !
! ! ! ! ! ! ! ! ! ! ! '<dcigVXidg!dg!KjWXdcigVXidg(!

dc!i]Z!!!!!! !!!!!!!!!!!!!!!! ! )!i]Vi!Yjg^c\!i]Z!eVngdaa!eZg^dY!XdbbZcX^c\!dc!i]Z!!!!!!!!YVn!d[!!!!!!!!!!!!!!!!!!! !
! ! ! 'Igd_ZXi(!

/-!!!!!!VcY!ZcY^c\!i]Z!!!!!!!!YVn!d[!!!!!!!!!!!!!! !!!)!/-!!!!!!)!Vaa !eZghdch!ZbeadnZY!dc!hV^Y!egd_ZXi!]VkZ!WZZc!eV^Y!i]Z^g![jaa!
lZZ àn!lV\Zh!ZVgcZY)!i]Vi!cd!gZWViZh!]VkZ!dg!l^aa!WZ!bVYZ!Z^i]Zg!Y^gZXian!dg!^cY^gZXian!id!dg!dc!WZ]Va[!d[!hV^Y!!

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU!![gdb!i]Z![jaa!lZZ àn!lV\Zh!ZVgcZY!Wn!Vcn!eZghdc!VcY!i]Vi!cd!YZYjXi^dch!!
! '<dcigVXidg!dg!KjWXdcigVXidg(!

]VkZ!WZZc!bVYZ!Z^i]Zg!Y^gZXian!dg!^cY^gZXian![gdb!i]Z![jaa!lV\Zh!ZVgcZY!Wn!Vcn!eZghdc)!di]Zg!i]Vc!eZgb^hh^WaZ!YZYjXi^dch)!Vh!
YZhXg^WZY!WZadl+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

'0(!L]Vi! Vcn!eVngdaah!di]Zgl^hZ!jcYZg!i]^h!XdcigVXi! gZfj^gZY!id!WZ! hjWb^iiZY![dg!i]Z!VWdkZ!eZg^dY!VgZ!XdggZXi!VcY!XdbeaZiZ8!
i]Vi!i]Z!lV\Z!gViZh![dg!aVWdgZgh!dg!bZX]Vc^Xh!XdciV^cZY!i]ZgZ^c!VgZ!cdi!aZhh!i]Vc!i]Z!Veea^XVWaZ!lV\Zh!XdciV^cZY!^c!Vcn!lV\Z!
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